AppendixD.12
Caiculations F

Kiln No. 2 - Scrubber “A”







Circular Stack Method 1 Calculation Results
Date: 11/01/96 Time: 16:33:24

Facility: EASTERN RIDGE LIME
Source ID: KILN NO.2
Source Name: SCRUBBER 'A'
Date: 10/14/96
Calculated By: ALLAN

Traverse Point Type: Sample - M5
Inside of far wall to outside of nipple: 51 1/4 (inches)
Nipple Length: 31/4 (inches)
Distance from Upstream Disturbance: 142 even (inches)
Distance from Downstream Disturbance: 98 even (inches)
Number of ports: 2 ports at 90 degrees

. . (inches)

Upstream Duct Diameters: 2.95

Downstream Duct Diameters: 2.04
Mininum Traverse Points: 24

1 48 even 1 even 3 4 1/4
2 0.067 48 even 3 3/16 3 1/4 6 7/16
3 0.118 48 even 5 11/16 3 1/4 8 15/16
4 0.177 48 even 8 172 3 174 11 3/4
5 0.250 48 even 12 even 3 1/4 15 1/4
6 0.356 48 even 17 1/16 3 1/4 20 5/16
7 0.644 48 even 30 15/16 3 1/4 34 3/16
8 0.750 48 even 36 even 3 14 39 1/4
9 0.823 48 even 39 1/2 3 14 42 3/4
10 0.882 48 even 42 5/16 3 1/4 45 9/16
11 0.933 48 even 44 13/16 3 1/4 48 1/16
12 0.979 48 even 47 even 3 14 50 1/4




Method 3 Calculation Resulis

Operators: F. MEADOWS

Date: 12/16/96 Time: 15:30:10
Facility: EASTERN RIDGE LIME
Source ID: KILN NO.2
Source Name: SCRUBBER'A'
Date: 10/16/96 Time: 15:10 Run: 3A-1

Sample Type: Multipoint Integrated
Analytical Method: Orsat
Ambient Temperature: 70 (oF)

€02 (%) 21.10 21.10 21.00

O2 (%) 6.60 6.60 6.70

CO (%) 0.00 0.00 0.00

N2 (%) 72.30 72.30 72.30

Calcufated Dry :

Molecular Weight 31.64 31.64 31.63

(ib/lb-mole)
Variation from
Mean 0.00V 0.00 Vv 0.01 v

NOTE: Zero values are non-detectable

ﬁﬁﬁﬁﬁﬁ

Average Calculated
Dry Molecular Weight

( Average of three readings ) -

31.64 Ib/lb-mole




Method 3 Calculation Results
Date: 12/16/96 Time: 15:33:29

Facility: EASTERN RIDGE LIME
Source ID: KILN NO.2
Source Name: SCRUBBER ‘A’
Date: 10/17/96 Time: 11:40 Run: 3A-2
Operators. F, MEADOWS

Sample Type: Multipoint Integrated
Analytical Method: Orsat
Ambient Temperature: 70 (oF)

CO2 (%) 23.80 23.70 23.70

Calculated Dry

Molecular Weight 32.01 31.89 31.99
(Ib/lb-mole)
Variation from 0.01V 0.01V 0.01 V
Mean

NQTE: Zero values are non-detectable



Method 3 Calculation Results
Date: 12/16/96 Time: 15:35:39

Facility: EASTERN RIDGE LIME
Source ID: KILN NO.2
Source Name: SCRUBBER ‘A’
Date: 10/18/96 Time: 11:00 Run: 3A-3
Operators: F. MEADOWS

Sample Type: Multipoint Integrated
Analytical Method: Orsat
Ambient Temperature: 70 (oF)

CO3 (%) 21.00 21.00 21.00
- Average Calculated
02 (%) 6.70 6.80 6.70 Dry Molecular Weight
CO (%) 0.00 0.00 0.00 { Average of three readings )
31.63 Ib/ih-mole
N2 (%) 72.30 72.20 72.30
" Calculated Dry
Molecular Weight 31.63 31.63 31.63
{ib/ib-mole)
Variation from
Mean 0.00 v 0.00 vV 0.00 v

NOTE: Zero values are non-detectable



Summary of Stack Gas Parameters and Test Results
Lime Manufacturing Emission Test - Eastern Ridge Lime Company
US EPA Test Method 23 - CDD/CDF

Kiln No. 2 - Scrubber A Outlet

Page 1 of 6
RUN NUMBER M23-A-1 M23-A-2 M23-A-3
RUN DATE 10/16/96 10/17/96 10/18/96 Average
RUN TIME 1510-2038 1140-1630 1100-1543
MEASURED DATA
Y) Meter Box Correction Factor, Y 0.990 0.990 0.990 0.990
(dH) Avg Meter Orifice Pressure, in. H20 1.073 0.827 0.684 0.9862
(Pbar) . Barometric Pressure, in. Hg 28.65 28.54 28.32 28.50
(Vm) Sampile Volume, ft* 138.188 121.991 130.841 130.340
(Tm) Average Meter Temperature, °F 84 90 98 91
(Pg) Stack Static Pressure, in. H20 -0.07 -0.07 -0.07 -0.07
(Ts) Average Stack Temperature, °F 138 135 135 136
(Vic) Condensate Collected, ml 653.3 606.3 556.0 605.2
(%C02)  Carbon Dioxide content, % by volume 211 237 21.0 219
(%02) Oxygen content, % by volume 6.6 5.0 6.7 6.1
(%N2) Nitrogen content, % by volume 72.3 71.3 72.3 72.0
(Cp) Pitot Tube Coefficient 0.84 0.84 0.84 0.84
(dP) Avg Sqrt Delta P, (in. H20)Y2 0.583 0.547 0.589 0.573
(Theta) Sample Time, min 240 240 240 240
(Dn) Nozzle Diameter, in. 0.257 0.247 0.247 0.250
CALCULATED DATA
(An) Nozzle Ares, ft? 0.000360 0.000333 0.000333 0.000342
(Vmstd, cf) Standard Meter Volume, dscf 127.343 110.767 116.234 118.115
(Vmstd, cm) Standard Meter Volume, dscm 3.587 3.120 3.274 3.327
(Qm) Average Sampling Rate, dscfm 0.531 0.462 0.484 0.492
(Ps) Stack Pressure, in. Hg 28.64 28.53 28.31 28.50
(%H20)  Moisture, % by volume ) 19.5 20.5 18.4 19.4
(%H20sat) Moisture (at saturation), % 19.3 18.1 18.1 18.5
(Vwstd) Standard Water Vapor Volume, ft* 30.751 28.539 26.171 28.487
(Mfd) ~ Dry Mole Fraction 0.81 0.82 0.82 0.82
(Md) Molecular Weight-dry, Ib/lb-mole 31.64 31.99 31.63 31.75
(Ms) Molecular Weight-wet, Ib/lb-mole 29.01 29.46 29.17 28.21
(Vs) Stack Gas Velocity, ft/s 355 33.0 35.9 34.8
(A) Stack Area, ft? 12.57 12.57 12.57 12.57
‘ (Qa) Stack Gas Volumetric flow, acfm 26,779 24919 27,049 26,249
l (Qs,cmm) Stack Gas Volumetric flow, dscfm 18,276 17,273 18,613 18,054
(Qs,cfm)  Stack Gas Volumetric flow, dscmm 517.5 489.1 527.1 511.2
() 101.3 101.0 98.3 100.2

Isokinetic Sampling Ratio, %




~ Summary of Stack Gas Parameters and Test Results
Lime Manufacturing Emission Test - Eastern Ridge Lime Company
US EPA Test Method 23 - CDD/CDF “
Kiln No. 2 - Scrubber A Outlet
Page2of6
|
RUN NUMBER M23-A-1 M23-A-2 M23-A-3 .
RUN DATE 10/16/96 10/17/96 10/18/96 Average
RUN TIME 1510-2038 1140-1630 1100-1543
EMISSIONS DATA ’ ]
DIOXINS: "
2378 TCDD . ‘
(ng) Catch, ng (0.0100) (0.0100) (0.0100) 0.00
(ng/dscm)  Concentration, ng/dscm, as measured (0.0028) (0.0032) (0.0031) 0.00
(pg/hr) Emission Rate, pg/hr (0.0866) (0.0941) (0.0966) 0.00f.
Total TCDD ‘
(ng) Catch, ng 0.15 0.21 0.47 0.28¢%--
(ng/dscm)  Concentration, ng/dscm, as measured 0.042 0.067 0.14 0.084 {'
(ug/hr) Emission Rate, pg/hr 1.2985 1.9752 4.5397 260
12378 PeCDD )
(ng) Catch, ng (0.020) (0.020) (0.020) 0.00
(ng/dscm)  Concentration, ng/dscm, as measured (0.0056) (0.0064) (0.0061) 0.001
(ug/hr) Emission Rate, pg/hr (0.1731) (0.1881) (0.1932) 0.00 (
Total P D .
(ng) Catch, ng 0.030 0.060 0.30 011
(ng/dscm)  Concentration, ng/dscm, as measured 0.0084 0.019 0.092 0.04
(ug/hr)  Emission Rate, ug/hr 0.2597 0.5643 2.8977 1241
123478 HxCDD
(ng) Catch, ng (0.020) (0.020) (0.020) 0.00
(ng/dscm)  Concentration, ng/dscm, as measured (0.0056) (0.0064) (0.0061) 0.00}
(ug/hr) Emission Rate, pg/hr (0.1731) (0.1881) (0.1932) 0.00 )
123678 HxCDD
(ng) Catch, ng (0.020) (0.020) (0.020) 0.00 |-
(ng/dscm)  Concentration, ng/dscm, as measured (0.0056) (0.0064) (0.0061) 0.00
(pg/hr) Emission Rate, yg/hr {0.1731) (0.1881) {0.1932) 0.00

() Not Detected. Value shown is the detection limit for that sample. ND values are not included in totals or averages.
{} Estimated Maximum Possible Concentration. EMPC values are not included in totals or averages.



Summary of Stack Gas Parameters and Test Results
Lime Manufacturing Emission Test - Eastern Ridge Lime Company
US EPA Test Method 23 - CDDICDF
Kiln No. 2 - Scrubber A Outlet

Page 3 of 6
RUN NUMBER ' M23-A-1 M23-A-2 M23-A-3
RUN DATE 10/16/96 10/17/96 10/18/96 Average
RUN TIME : 1510-2038 1140-1630 1100-1543
EMISSIONS DATA -Continued
DIOXINS - Continued
123789 HxCDD
(ng) Catch, ng {0.0070} (0.020) (0.020) 0.00
(ng/dscm) Concentration, ng/dscm, as measured {0.0020} (0.0064) (0.00861) 0.00
(ug/hr) Emission Rate, pg/hr {0.0606} (0.1881) (0.1932) 0.00 |
Total HxCDD
(ng) Catch, ng ‘ 0.20 0.12 0.16 0.16
(ng/dscm) Concentration, ng/dscm, as measured 0.056 0.038 0.049 0.048
(ug/hr) Emission Rate, pg/hr 1.7313 1.1287 1.5454 1.468
1234678 HpCDD
(ng) Catch, ng - 0.040 0.18 0.030 0.083 |
(ng/dscm)  Concentration, ng/dscm, as measured 0.011 0.058 0.0092 0.026
(pa/hr) Emission Rate, ug/hr 0.3463 1.6930 0.2898 0.776
Total HpCDD
(ng) Catch, ng 0.070 0.34 0.070 0.16
(ng/dscm)  Concentration, ng/dscm, as measured 0.020 0.11 0.021 0.050
(pg/hr) Emission Rate, pg/hr , 0.6059 3.1979 0.6761 1.493
QOcta CDD
(ng) Catch, ng 0.090 0.62 0.13 0.28
(ng/dscm)  Concentration, ng/dscm, as measured 0.025 0.20 0.040 0.088
(ug/hr) Emission Rate, pg/hr 0.7791 5.8314 1.2557 262
Total CDD
(ng) Catch, ng 0.54 1.4 1.1 1.0}
(ng/dscm) Concentration, ng/dscm, as measured 0.15 0.43 ‘ 0.35 0.31
(ug/hr) Emission Rate, pg/hr, 4.6744 12.6975 10.9145 9.43

() NotDetected. Value shown is the detection limit for that sample. ND values are not included in totals or averages.
{} Estimated Maximum Possible Concentration. EMPC values are not included in totals or averages.




Summary of Stack Gas Parameters and Test Results
Lime Manufacturing Emission Test - Eastern Ridge Lime Company
US EPA Test Method 23 - CDD/CDF
Kiln No. 2 - Scrubber A Outlet
Page 4 of 6
RUN NUMBER M23-A-1 M23-A-2 M23-A-3
RUN DATE 10/16/96 10/17/96 10/18/96 Average
RUN TIME 1510-2038 1140-1630 1100-1543
EMISSIONS DATA - Continued
FURANS
2378 TCDF
(ng)  Catch, ng 0.030 0.020 0.030 0.0271.
(ng/dscm) Concentration, ng/dscm, as measured 0.0084 0.0064 0.0092 0.0080
(Hg/hr) Emission Rate, pg/hr 0.2597 0.1881 0.2898 0.246
Total TCDF
(ng) Catch, ng 0.98 0.40 1.1 0.83
(ng/dscm) Concentration, ng/dscm, as measured 0.28 0.13 0.34 0.28
(ug/hr) Emission Rate, pg/hr 8.5698 3.7622 10.6248 7.6¢
12378 PeCDF
(ng) Catch, ng 0.010 (0.010) 0.010 0.010
(ng/dscm) Concentration, ng/dscm, as measured 0.0028 {0:0032) 0.0031 0.0029
(ug/hr) Emission Rate, ug/hr 0.0866 (0.0941) 0.0966 0.091¢
23478 PeCDF |
(ng) Catch, ng 0.010 0.010 0.020 0.013
(ng/dscm)  Concentration, ng/dscm, as measured 0.0028 0.0032 0.0061 0.004C
(ug/hr) Emission Rate, pg/hr 0.0866 0.0941 0.1932 0 1246J
Total PeCDF :
(ng) Catch, ng 0.22 0.040 0.27 0.1 _&I
(ng/dscm) Concentration, ng/dscm, as measured 0.061 0.013 0.082 0.05
(pg/hr) Emission Rate, pg/hr 1.9044 0.3762 2.6079 1.63u|
123478 HxCDF
(ng) Catch, ng 0.030 0.050 {0.020} 0.040
{ng/dscm) Concentration, ng/dscm, as measured 0.0084 0.016 {0.006} 0.012
(Hg/hr) Emission Rate, pg/hr 0.2597 0.4703 {0.1932} 0.36!

() Not Detected. Value shown is the detection limit for that sample. ND values are not included in totals or averages.

{} Estimated Maximum Possible Concentration. EMPC values are not included in totals or averages.




Summary of Stack Gas Parameters and Test Results
Lime Manufacturing Emission Test - Eastern Ridge Lime Company
US EPA Test Method 23 - CDD/CDF
Kiln No. 2 - Scrubber A Outlet

Page 5 of 6
RUN NUMBER M23-A-1 M23-A-2 M23-A-3
RUN DATE 10/16/96 10/17/96 10/18/96 Average
RUN TIME 1510-2038 1140-1630 1100-1543 ‘
EMISSIONS DATA - Continued
Furans - Continued
123678 HxCDE
(ng) Catch, ng 0.010 0.020 0.010 0.013
(ng/dscm) Concentration, ng/dscm, as measured 0.0028 0.0064 0.0031 0.0041
(pg/hr) Emission Rate, yg/hr 0.0866 0.1881 0.0966 0.1238
234678 HxCDF
(ng) Catch, ng 0.010 0.050 0.010 0.023
(ng/dscm)  Cencentration, ng/dscm, as measured 0.0028 0.016 0.0031 0.0073
(pa/hr) Emission Rate, pg/hr 0.0866 0.4703 0.0966 0.218
123789 HxCDF
, (ng) Catch, ng (0.020) (0.020) (0.020) 0.00 ¢
(ng/dscm)  Concentration, ng/dscm, as measured {0.0056) {0.0064) (0.0061) 0.00
(ug/hr) Emission Rate, pgrhr (0.1731) (0.1881) (0.1932) 0.00
Total HXCDF
{ng) Catch, ng 0.10 0.17 0.050 0.11}
(ng/dscm) Concentration, ng/dscm, as measured 0.028 0.054 0.015 0.033 |
(pg/hr) Emission Rate, ug/hr 0.8656 1.5988 0.4829 0.983
1234578 HpCDF
(ng) Catch, ng 0.040 0.20 0.020 0.087
(ng/dscm)  Concentration, ng/dscm, as measured 0.011 0.064 0.0061 0.027
(pg/hr) Emission Rate, ug/hr 0.3463 1.8811 0.1932 0.807
1234789 HpCDF
(ng) Catch, ng (0.020) 0.060 (0.020) €.080
(ng/dscm)  Concentration, ng/dscm, as measured (0.0056) 0.019 (0.0061) 0.019
(ug/hr) Emission Rate, pg/hr (0.1731) 0.5643 (0.1932) 0.564

") Not Detected. Value shown is the detection limit for that sample. ND values are not included in totals or averages.
.} Estimated Maximum Possible Concentration. EMPC values are not included in totals or averages.




Summary of Stack Gas Parameters and Test Results
Lime Manufacturing Emission Test - Eastern Ridge Lime Company
US EPA Test Method 23 - CDD/CDF
Kiin No. 2 - Scrubber A Outlet
Page 6 of 6
RUN NUMBER M23-A-1 M23-A-2 M23-A-3 :
RUN DATE 10/16/96 10/17/96 10/18/96 Average
RUN TIME 1510-2038 1140-1630 1100-1543
EMISSIONS DATA - Continued
Furans - Continued
Total HpCDF ’
(ng) Catch, ng 0.060 0.42 0.020 0.171.
(ng/dscm)  Concentration, ng/dscm, as measured 0.017 0.13 0.0061 0.052
(ug/hr) Emission Rate, pg/hr 0.5194 3.9503 0.1932 1.5564})
Octa CDF ' ‘
(ng) Catch, ng 0.060 0.61 0.030 0.23}
(ng/dscm)  Concentration, ng/dscm, as measured 0.017 0.20 0.0092 0.074)
(ug/hr) Emission Rate, pg/hr 0.5194 5.7374 0.2898 2.18)
Total CDFE !
(ng) Catch, ng 1.4 1.6 1.5 1.5
(ng/dscm)  Concentration, ng/dscm, as measured 0.40 0.51 0.45 0.45
(ug/hr) ~ Emission Rate, pg/hr 12.3786 15.0489 14.1986 13.88
Total CDD + CDF
(ng) Catch, ng ( 2.0 3.0 2.6 25
(ng/dscm)  Concentration, ng/dscm, as measured 0.55 0.95 0.79 076,
(wg/hr) Emission Rate, pg/hr 17.0530 27.7463 25.1131 233

() Not Detected. Value shown is the detection limit for that samp‘leA ND values are not included in totals or averages.
{} Estimated Maximum Possible Concentration. EMPC values are not included in fotals or averages.




CDDICDF Corrected Stack Gas Concentrations and 2378 TCDD Toxic Equivalent Concentrations
Lime Manufacturing Emission Test - Eastern Ridge Lime Company

US EPA Test Method 23 - CDD/CDF

Kiln No. 2 - Scrubber A Outlet

CONCENTRATION 2378 TOXIC EQUIVALENCIES
(ng/dscmm, adjusted to 7% 02) 2378-TCDD (ng/dscmm, adjusted to 7% 02)
RUN NUMBER M23-A-1 M23-A-2 M23-A-3 Toxic M23-A-1 M23-A-2 M23-A-3
PUN DATE 10/16/96 10/17/96 10/18/96 Average Equivalent 10/116/96.  10/M17/96  10/18/96 Average

JN TIME 15610-2038 1140-1630 1100-1543 Factor 1510-2038 1140-1630 1100-1543
L1OXINS: :

178 TCDD (0.0027) (0.0028) (0.0030) 0.00 1.000 (0.0027) (0.0028) (0.0030) 0.00
. 2tal TCDD 0.041 0.059 0.141 . 0.080
12378 PeCDD (0.0054) (0.0056) (0.0060) 0.00 0.500 (0.0027) (0.0028) - (0.0030) 0.00

“tal PeCDD 0.0081 0.017 0.080 0.038 :

13478 HxCDD (0.0054) (0.0056) (0.0080) 0.00 0.100 (0.00054)  (0.00056)  (0.00080) 0.00
123678 HxCDD (0.0054) (0.0056) (0.0060) 0.00 0.100 (0.00054)  (0.00056)  (0.00060) 0.00
“"3789 HxCDD {0;.0019} (0.0056) {0.0060) 0.00 0.100 {0.00019} (0.00056)  (0.00060) Q.00

ital HxCDD 0.054 0.034 0.048 0.045
1234678 HpCDD 0.011 0.050 0.0080 - 0.023 0.010 0.00011 0.00050 0.000020 0.00023
 Total HpCDD 0.019 0.095 0.021 0.045

sta CDD 0.024 0.17 0.03¢ 0.079 0.001  0.000024 0.00017  0.00003%  0.000079
1otal CDD 0.15 0.38 0.34 0.29
~ JRANS
2378 TCDF 0.0081 0.0056 0.0080 0.0076 0.100 0.00081 0.00056 0.00080 0.00076
‘ "tal TCDF 0.27 0.11 0.33 0.24 -
| 378 PeCDF 0.0027 (0.0028) 0.0030 0.0028 0.050 0.00014 (0.00014) 0.00015 0.00014

123478 PeCDF 0.0027 0.0028 0.0060 0.0038 0.500 0.0014 0.0014 0.0030 0.0019
~~tal PeCDF 0.060 0.011 0.081 0.051

‘3478 HxCDF 0.0081 0.014 {0.0060} 0.011 0.100 0.00081 0.0014 {0.00060} 0.0011
123678 HXCDF 0.0027 0.0056 0.0030 0.0038 0.100 0.00027 0.00056 0.0003 0.0004
234678 HxCDF 0:.0027 0.014 0.0030 0.0066 0.100 0.00027 0.0014 0.0003 - 0.0007

3788 HxCDF (0.0054) (0.0056) (0.0060) 0.00 0.100 (0.00054) (0.00056)  (0.00080) Q.00
1utal HXCDF 0.027 0.048 0.015 0.030
1234678 HpCDF 0.011 0.056 0.0060 0.024 0.010 0.00011 0.00056 0.000060 0.00024

34789 HpCDF (0,0054) 0.017 (0.0060) 0.017 0.010 (0.000054) 0.00017 (0.000060) 0.00a17
. tal HpCDF 0.016 0.12 0.0060 0.047
Octa CDF 0.016 0.17 0.0090 0.085 0.001  0.000016 0.00017 0.0000080  0.000085
" tal CDF 0.39 0.45 0.44 0.43

tal CDD + CDF 0.53 0.83 0.78 0.71




nES Fronpad
ISOKINETIC CALCULATION 234 |
SITE__Kien) No.2  Sceuseee “p’  ourier TEST NO.
' | RUN1 | RUN2 | RUN3 -
. i
1. Yolume of dry qas sampled corncted to = Vm: ft3 /13%. I?’Z 121.94a|1 130.841
::md:;:dc:::ul:io:s. Note: ! st be - ==t . I
n;:: exceed { T tge 1f “’f PRakage £ Y _,_.q.a—?- 1008 l.aok ..
A . N clags4 | 2a32
L 17.65 x V. 3 Y[ bar + Tmrz] - - Pbll"' n.Hg _}___._é'é. )'& / """I
std 1O ) BH, in.Hy0 L. 07} 0829 098y .
e[ T S geg| ss0 [ swd
- — 172,537 SR
Flo Tmgeg” HEHD| 112,063 122059
i’y ow wa . ) m
. - , -
) CJSZO
2. :o::m off:!ur vapor at standard con- [ V1 c* g *36z ﬁ:!:i (40‘6'5
1tions, —
3 30,157
Vugpg * 007 H sztd.ft 3 25.539
3. Moisture content in stack gas. - 0.19/57
B G—266b| 0.201 ’
B " - V'std . : ! ws =. -—-;fja‘ f&lg§ ‘ =153
.y -
(mstd 'st.d) J 1 Bws f_‘t?_ﬂ*-'),! 051950 é
; 3
4. Dry molecul nt of stack gas, ' '
oy olscalar weignt of suck gus, 4 0z 211 | 23.7
My * 0.40 (3 €O,) » 0.320 (3 0,) % 0 _t & =0
+0.280 (31K, + 3 CO) TN, +3C0 | 92,3 | U3
P Mq» Tb/1b-mole | 31 &4 31,99
5. Molecular werght of stack gas. ~ . 27: 02"
M_, 1b/1b-mole 29.46
M oW (1-8,0) + 18 8, / g» 1B/ 2FE
/5{ 3;::#. velocity’lt stack r.ondit:ans. ) " 'Pstatic' in.HZO :.q,_g;] -.07
v, = 85.49 Cp (avg. Jﬁ)f;. N Ps. in.Hg 293 AR | 2§53
T oo | TR | sig.| 598
p| BP0 0.583|0.547
A . +( a0 q Cp g, s | o &4
R Vs fps 3551|2308
7. lsokinetic variation - - Dn, in. g 2577 .27
T1e My : " T 0, min. 240, IO
¥, x 0, x@=x P‘ X (I-I") — g1 o U’ ' 103 v‘i




EMISSION CALCULATIONS*

ID n
Sstq

B) E e (1.532 x 10°7) x ppm

XM xQ =
b 3T

SITE _ TEST KRO.
“RUN 1 | RUNZ | RUN3
8. | Stack gas volumetric flow rate at stack . V_, fps 355l 33.¢5 3.?‘5'5‘1;
conditions, acfm K s —t - Y]
. 2 . .
Qg = 0.3272 x Vo x 0, - y DS' in. _Jds, . ‘{g “‘f{ -
W Q ., acfm 26170 |24,9S |27, oS ]
9. Dry stack gas volumetric flow rate at N P_, in.Hg . 29 03| 2FSS 28.3)
| standard conditions, dscfm S - - — pc
R 0 Tes °R sag | S9y CRAY
Qs - 17.65 QS — (I.BHS) s ) — A
w MO, )[R seess] obro |ogas,
T€.54% 24
| sttd'd“f'“ 25730 | 7,270 15—5-?}‘
- - /
10. Concentration, gr/dscf "/ Mn, mg e =
Hn
C, = 0.01543{ v }a v , dscf
s (V"“ ) F mStd —_— -
sta =
V4 C» gr/dscf -
11, Concentration, ppm i MQ, 1b/1b-mole )
= -——5'5955—3—-1-9:— = —=
TR S 68| pom
12. Mass emission rate, 1b/h E, 1b/h
a) £+ (8.573 x 10°3) « C. ZA ;

*Continuation of isokinetic calculations



Summary of Stack Gas Parameters and Test Resuits
Lime Manufacturing Emission Test - Eastern Ridge Lime Company
US EPA Test Method 29 - Metals and Particulate Matter

Kiln No. 2 - Scrubber A Outlet

Page 10of 3
RUN NUMBER M29-A-1 M29-A-2 M29-A-3
RUN DATE 10/16/96 10/17/96 10/18/96 Average
RUN TIME 1510-2038 1140-1630 1100-1548
MEASURED DATA
{Y) Meter Box Correction Factor, Y 1.009 1.009 1.009 1.009
(dH) Avg Meter Orifice Pressure, in. H20 1.127 1.219 1.265 1.204
{Pbar) Barometric Pressure, in. Hg 28.65 28.54 28.32 28.50
(Vm) Sample Volume, ft* 135.198 140.750 142.241 139.396
(Tm) Average Meter Temperature, °F 75 86 77 79
(Pg) Stack Static Pressure, in. H20 -0.07 -0.10 -0.10 -0.09
(Ts) Average Stack Temperature, °F 128 126 129 128
(Vic) Condensate Collected, mi 632.6 632.3 615.2 626.7
(%C02) Carbon Dioxide content, % by volume 211 23.7 21.0 21.8
{%02) Oxygen content, % by volume 6.6 5.0 6.7 6.1
(%N2) Nitrogen content, % by volume 72.3 71.3 72.3 72.0
{Cp) Pitot Tube Coefficient 0.84 0.84 0.84 0.84
{dP) Avg Sgrt Delta P, (in. H20)%2 0.5706 0.5680 0.6210 0.5865
(Theta) Sample Time, min 240 240 240 240
(Dn) Nozzle Diameter, in. 0.254 0.259 0.250 0.254
CALCULATED DATA
(An) Nozzle Area, square feet 0.000352 0.000366 0.000341 0.000353
(Vmstd, cf)  Standard Meter Volume, ft® 129.347 131.430 134.001 131.593
(Vmstd, cm)  Standard Meter Volume, m? 3.663 3.722 3.794 3.726
(Qm) Average Sampling Rate, dscfm 0.539 0.548 0.558 0.548
(Ps) Stack Pressure, inches Hg 28.64 28.53 28.31 28.50
(%H20) Moisture, % 18.7 18.5 17.8 18.3
(%H20sat)  Moisture (at saturation), % 15.0 14.2 15.4 14.9
(Vwstd) Standard Water Vapor Volume, f* 28.778 29.762 - 28.957 29.499
(Mfd) Dry Mole Fraction 0.850 0.858 0.846 0.851
(Md) Molecular Weight-dry, Ib/ib-mole 31.64 31.99 31.63 31.75
(Ms) Molecular Weight-wet, ib/lb-mole 29.59 30.00 29.53 29.71
(Vs) Stack Gas Velocity, ft/s 341 337 374 35.1
(A) Stack Area, ft2 12.57 12.57 12.57 12.57
(Qa) Stack Gas Volumetric flow, acfm 25,740 25,454 28,226 26,473
(Qs, cfm) Stack Gas Volumetric flow, dscfm 18,799 18,754 20,250 19,268
(Qs, cmm)  Stack Gas Volumetric flow, dscmm 532 531 573 546
0] Isokinetic Sampling Ratio, % 102.4 100.3 101.7 101.5




Summary of Stack Gas Parameters and Test Results

Lime Manufacturing Emission Test - Eastern Ridge Lime Company

US EPA Test Method 29 - Metals and Particulate Matter
Kiln No. 2 - Scrubber A Outlet

Page 2 of 3
RUN NUMBER M29-A-1 M29-A-2 M29-A-3
RUN DATE 10/16/96 10/17/96 10/18/96 Average
RUN TIME 1510-2038 1140-1630 1100-1548
EMISSIONS DATA
Particulate Matter
Q) Catch, grams 0.3803 0.5850 0.4113 0.4589
(gr/dscf) Concentration, gr/dscf 0.0454 0.0687 0.0474 0.0538
(gr/dscf@7%) Concentration, gfidscf @ 7% 02 0.0301 0.0455 0.0314 0.0356
{g/dscm) Concentration, g/dscm 0.104 0.157 0.108 0.123
(g/dscm@7%) Concentration, g/dscm @ 7% 02 0.0688 0.104 0.0717 0.0815
(Ib/hr) Emission Rate, Ib/hr 7.31 11.0 8.22 8.86
(kg/hr) Emission Rate, kg/hr 3.32 5.01 3.73 402
Antimony
(4g) Catch, micrograms 23.5 17.3 11.4 17.4
(pg/dscm) Concentration, pyg/dscm 6.42 4.65 3.00 469
(ng/dscm @ 7%) Concentration, pg/dsem @ 7% 02 6.24 4.06 2.94 4.41
(g/hr) Emission Rate, g/hr 0.205 0.148 0.103 0.152
Arsenic
(ng) Catch, micrograms 9.17 7.53 477 7.16
{ug/dscm)  Concentration, pg/dscm 2.50 2.02 1.26 193
{(pg/dscm @ 7%) Concentration, pg/dscm @ 7% 02 243 1.77 1.23 1.81
(g/hr) Emission Rate, g/hr 0.0800 0.0645 0.0432 0.0626
Beryllium
(Hg) Catch, micrograms 38.1 76.6 63.2 59.3
(ug/dscm)  Concentration, pg/dscm 10.4 206 16.7 15.9
(ug/dscm @ 7%) Concentration, ug/dscm @ 7% 02 10.1 18.0 16.3 14.8
{g/hr) Emission Rate, g/hr 0.332 0.656 0.573 0.520
Cadmium
(ug) Catch, micrograms 3.79 19.4 5.82 9.67
(ug/dscm)  Concentration, pg/dsem 1.03 5.21 1.53 2.59
(ug/dscm @ 7%) Concentration, pyg/dscm @ 7% 02 1.01 4.56 1.50 2.35
{(g/hr) Emission Rate, g/hr 0.0330 0.166 0.0528 0.0840
Chromium
(ug) Catch, micrograms 56.2 53.9 27.9 46.Q
(Hg/dscm)  Concentration, pg/dscm 15.3 14.5 7.35 12.4
(ug/dscm @ 7%) Concentration, pg/dscm @ 7% 02 14.9 12.7 7.20 11.6
(g/hr) Emission Rate, g/hr 0.490 0.461 0.253 0.402




Summary of Stack Gas Parameters and Test Results
Lime Manufacturing Emission Test - APG Lime Company
US EPA Test Method 29 - Metals and Particulate Matter )
Kiln No. 2 - Cooler Stack
Page 3 of 3
RUN NUMBER M28-A-1 M29-A-2 M29-A-3
RUN DATE 10/16/96 10/17/96 10/18/96 Average
RUN TIME 1510-2038 1140-1630 1100-1548
EMISSIONS DATA - Continued
Cobait
{ug) Catch, micrograms 384 56.4 63.6 528 |
(dg/dscm)  Concentration, pg/dscm 10.5 15.2 16.8 143
(pg/dscm @ 7%) Concentration, ug/dsem @ 7% 02 10.2 13.2 164 13.3
{g/hr) Emission Rate, g/hr 0.335 0.483 0.577 0.465}
Lead
{ug) Catch, micrograms 74.2 158 44 .4 92.2
. (ug/dscm)  Concentration, ug/dscm 20.3 425 1.7 24.8
(ug/dscm @ 7%) Concentration, pg/dscm @ 7% 02 19.7 371 11.5 228
1 (g/hr) Emission Rate, g/hr 0.647 1.35 0.403 0.801}
Manganese
(ug) Caich, micrograms 78.4 199 76.1 118
(ug/dscm)  Concentration, pg/dscm 214 53.5 20.1 3186
(Hg/dscm @ 7%) Concentration, pug/dscm @ 7% 02 20.8 46.7 19.6 291
(g/hr) Emission Rate, g/hr 0.684 1.70 0.680 1.03
Mercury
(ug) Catch, micrograms 10.2 6.28 6.99 7.82
(4g/dscm)  Concentration, pg/dscm 2.78 1.69 1.84 210
1(ug/dscm @ 7%) Concentration, pg/dscm @ 7% O2 2.71 1.48 1.80 2.00
(g/hr) Emission Rate, g/hr 0.0889 0.0538 0.0634 0.0687
Nickel ‘
(Hg) Catch, micrograms 85.9 85.7 67.9 83.2
§  (pgfdscm)  Concentration, yg/dscm 262 23.0 17.9 224
{(ugrdscm @ 7%) Concentration, pg/dscm @ 7% 02 255 20.1 17.5 21.0
(g/hr) Emission Rate, g/hr 0.836 0.734 0.616 0.729
Selenium )
(Hg) Catch, micrograms 194 106 74.1 125
1 (ugrdscm)  Concentration, pg/dscm 53.0 285 19.5 337
:Hug/dscm @ 7%) Concentration, yg/dsecm @ 7% Q2 51.5 249 19.1 31.8;i
(g/hr) Emission Rate, g/hr 1.69 0.908 0.672 1.09




E-::-? ‘/:/)/:'_.’f'* 77
ISOKINETIC CALCULATION 29 A -/
SITE __pueh Mo 2 SCruBBEQ A JuTLET. TEST NO.
RUN 1 RUN 2 RUN 3
Y0150
Volume of dry gas sampled corrected tg = Vs £t 135, 19§ 142,241
::::::tr:dc: d‘i;iio:s.\ Note: VE rst be === —
rates exceeq le ‘l?ge if any Al ’Iklge F Y _‘_ . Q g_‘i - hoU 7 i 00?
Vnstd' 17.65 x' yn . '[Pb.' . %:r] ) : Pbarn in.Hg _;;_?.__(:?_ 02&’ '-(Tl ;Ei ;l
| g N 8H, inH00i12T|—0:0T) |, 219 | 126
Al TLR |83 | SHe | 530
_F v'"std' dscf 30, ,2_5_‘;/ ! 3,&34 1 ;5‘,797
Z?lﬁ,f’#{’f&" vapor at standard con- Vier 9 (_t_ 2%'@_ (¢33.3 6 157:9—
. . | 3 , -
v'stu OJMTCWVR H vwstd It 2 ?_ﬂj& .zq‘ 6 >~ ;&,Qb 7
Koisture content in stack gas. 8 NTXT73 6,(7§f‘
e Ve . ! ws 01860y 1oV i
v .V 1 .¥ 3R
('"sm 'std) J l-BHS .‘? I.l-.fO A7, &.?;.c(p)\/
. |
o/ tbemge, | o of stack gas. % C0p 19,0 | 23.7 | &l
My ® 0.40 (2 CO,)  0.320 (2 O,) 1 0 _2.5 S0 b7
+0.280 (3 Ny ¢ 3 C0) 1N, ..\;\cg 233 | 7.3 22.3
4 My 1D/1b-mole | 37,38 3199 | 3163
Molecular weight of stack gas. o ‘ ]
LE) ().1;“)’; Ll / HS' 1b/1b-mole 2&‘.&7 30.0d 2.5
i;:fk velocity at stack conditions, p PstatiC’ in.HZO :o_,_d_:l_ -, 10 -~ 510
v, 85.49 ¢ (ivg. TAT)J/I. N Pgs Tn.Hg AF Y2853 | 2831
. ' .M N ———— = P~
s 0 T, °R SE8,| S8 | &7
pl| JaF 05196_|0.50680 | 6.62(0
P = Brane 7 ' » -
METE: Py = Pogr *( L Q Cp g §¢ | &Y ¢.&Y
R Vs Tps B4SY 3215 | 37.WS
Isokinetic variation - Dn, 1;{. g EE:’_( 0.9—.';7 | 0.250
11 "m; oy T 9, min. 240 _ 2% 2v0
V’ x B“ z0z P‘ x (l-l") U 21 /0&"({, 1005 /(/g’ 7>




EMISSION CALCULATIONS*

SITE _ \ TEST NO.
RUN 1 RUN 2 RUN 3
8. Stack gas volumetric flow rate at stack . Vv _, fps 3ysY 33,75’ ’57,,44-6‘(.: |
conditions, acfm ) K S — - : e
Qg = 0.3272 x ¥, x D = Y %,m. ”gig_A%g 4y -
| w| Qg actm 3_99_3___?. 25,443 1 28,229
9. DOry stack gas volumetric flow rate at N P_, in.Hg o“'é (f_\é. 2£.853 283/
standard conditions, dscfm S . — —
0 < 1.65Q —- (1.5“) . _ = + ‘
st Ts J |- (1-Byy) 0.&14° |0.5570| . 8444
| sttd’d“ﬂ“ 1§22 (16150 | 20,221
10. Concentration, gr/dscf v Mn, ing

) , dscf

Mn
"€, » 0.01543( —— |«
3 ‘ (vm ) Mstd
sta

— e W

F
4 Cs_, gr/dscf
A

11. Concentration, ppm A ' Mv;l' 1b/1b-mole
opm « B:S35 w100 — ;
M : § B ppm ]
12. Mass emission rate, 1b/h E, 1b/h :
) E- (8573 x107%) x¢ . Z R ' §
x Qs =
std

B) E e (1.532 x 10°7) x ppm

xR xQ
¥ 3

A

*Continuation of isokinetic calculations



Appendix D.1.3
Calculations

Kiln No. 2 - Scrubber “B”






Circular Stack Method 1 Calculation Results
Date: 11/01/96 Time: 16:35:58

Facility: EASTERN RIDGE LIME
Source ID: KILN NO. 2
Source Name: SCRUBBER 'B'
Date: 10/14/96
Calculated By: MARC HAMILTON

Inside of far wall to outside of nipple: 511/4 (inches)

Nipple Length: 31/4 (inches)

Distance from Upstream Disturbance: 142 even (inches)

Distance from Downstream Disturbance: 98 even (inches)
Number of ports: 2 ports at 90 degrees

Inside Diameter: 48.0000  (inches)

Upstream Duct Diameters: 2.95
Downstream Duct Diameters: 2.04
Mininum Traverse Points: 24

. even even 4 1/4
0.067 48 even 3 3/16 3 1/4 6 7/16
0.118 48 even 51116 3 14 8 15/16
0.177 48 even 8 1/2 3 14 11 3/4
0.250 48 even 12 even 3 1/4 16 1/4
0.356 48 even 17 1/16 3 1/4 20 5/16
0.644 48 even 30 15/16 3 14 34 3/16
8 0.750 48 even 36 even 3 1/4 39 1/4
9 0.823 48 even 39 12 3 1/4 42 3/4
10 0.882 48 even 42 5/16 3 1/4 45 9/16
11 0.933 48 even 44 13/16 3 1/4 48 1/16
12 0.979 48 even 47 even 3 1/4 50 1/4




Method 3 Calculation Results
Date: 12/16/96 Time: 15:39:18

Facility: EASTERN RIDGE LIME
Source ID: KILN NO. 2
Source Name: SCRUBBER 'B'
, Date: 10/16/96 Time: 15:10
Operators: F. MEADOWS

Run: 3B-1

Sample Type: Multipoint Integrafed
Analytical Method: Orsat
Ambient Temperature: 70 (oF)

Average Calculated
Dry Molecular Weight
{ Average of three readings )

31.35 Ib/ib-mole

02 (%) 7.70 7.80 7.80

CO (%) 0.00 0.00 0.00

N2 (%) 7330 73.20 73.30
Caiculated Dry

Molecular Weight 31.35 31.35 31.34

{Ib/ib-mole)
Variation from
Mean 0.00 Vv 0.00 vV 0.01v

NOTE: Zero values are non-detectable



1

Method 3 Calculation Results
Date: 12/16/96  Time: 15:41:26
Facility: EASTERN RIDGE LIME
Source ID: KILN NO. 2
Source Name: SCRUBBER 'B'
Date: 10/17/96 Time: 11:40 Run: 3B-2
Operators: F. MEADOWS

Sample Type: Multipoint integrated
Analytical Method: Orsat
Ambient Temperature: 70 (oF)

; Average Calculated
02 (%) 7.70 7.70 7.80 Dry Molecular Weight
CO (%) 0.00 0.00 0.00 (Average of three readings )
1 31.51 Ibllb-mole
N2 (%) 72.30 72.20 72.20
Calculated Dry
Molecular Weight 31.51 31.52 3151
(Ibllb-mlo]e)
Variation from
Mean 0.00V 0.01V 0.00V

NOTE: Zero values are non-detectable



Method 3 Calculation Results
Date: 12/16/96 Time: 15:43:42

Facility: EASTERN RIDGE LIME
Source ID: KILN NO. 2
Source Name: SCRUBBER 'B'
Date: 10/18/96 Time: 11:00 Run: 3B-3
Operators: F. MEADOWS

Sample Type: Multipoint Integrated
Analytical Method: Orsat
Ambient Temperature: 70 (oF)

CO2 (%) 19.70 19.80 19.70

- Average Calculated
02 (%) 7.60 7.50 7.60 Dry Molecular Weight
CO (%) 0.00 0.00 0.00 ( Average of three readings )
31.46 Ib/ib-mole
N2 (%) 72.70 72.70 7270
Calculated Dry
Molecular Weight 31.46 31.47 31.46
(Ib/ib-mole)
Variation from 0.00 V 0.01 V 0.00 V
ean

NOTE: Zero values are non-detectable



Summary of Stack Gas Parameters and Test Results
Lime Manufacturing Emission Test - Eastern Ridge Lime Company
US EPA Test Method 23 - CDD/CDF
Kiin No. 2 - Scrubber B Outlet
Page 1 of 6
RUN NUMBER M23-B1 M23-B2 M23-B3
RUN DATE 10/16/96 10/17/96 10/18/96 Average
RUN TIME 1511-2027 1140-1630 1100-1540
MEASURED DATA
Y) Meter Box Correction Factor, Y 1.003 1.003 1.003 1.003
{dH) Avg Meter Orifice Pressure, in. H20 2292 0.808 1.476 1.525
(Pbar) Barometric Pressure, in. Hg 28.65 28.54 28.30 28.50
(Vm) Sample Volume, ft* 187.909 116.621 151.944 152.158
(Tm) Average Meter Temperature, °F 94 95 81 .90
(Pg) Stack Static Pressure, in. H20 -0.06 0.05 0.12 0.04
(Ts) Average Stack Temperature, °F 135 131 134 133
(Vic) Condensate Collected, ml 783.0 4154 614.4 604.3
(%C02)  Carbon Dioxide content, % by volume 19.0 20.0 19.7 18.6
(%02) Oxygen content, % by volume 7.8 7.7 7.6 7.7
(%N2) Nitrogen content, % by volume 73.2 72.3 72.7 7297
(Cp) Pitot Tube Coefficient 0.84 0.84 0.84 0.84
(dP) Avg Sqrt Delta P, (in. H20)%2 0.363 0.312 0.425 0.367
(Theta) Sample Time, min 240 240 240 240 |
(Dn) Nozzle Diameter, in. 0.375 0.310 0.310 0.332
CALCULATED DATA
(An) Nozzle Area, ft* 0.000767 0.000524 0.000524 0.000605
| (Vmstd, cf) Standard Meter Volume, dscf 172.998 106.346 141.244 140.196
(Vmstd, cm) Standard Meter Volume, dscm 4873 2.996 3.979 3.949
(Qm) Average Sampling Rate, dscfm 0.721 0.443 0.589 0.584
(Ps) Stack Pressure, in. Hg 28.65 28.54 28.31 28.50
(%H20)  Moisture, % by volume 17.6 16.5 17.0 16.7
(%H20sat) Moisture (at saturation), % 17.8 16.3 17.6 17.3
(Vwstd) Standard Water Vapor Volume, ft® 36.856 - 19.553 28.920 28443
(Mfd) Dry Mole Fraction 0.82 0.84 0.83 .83
(Md) Molecular Weight-dry, Ib/lb-mole 31.35 31.51 31.46 31.44
(Ms) Molecular Weight-wet, Ib/ib-mole 29.01 29.41 29.17 2920
(Vs) Stack Gas Velocity, fi/s 22.1 18.8 25.9 223
(A) Stack Area, ft? 12.57 12.57 12.57 12.57
‘ (Qa) Stack Gas Volumetric flow, acfm 16,653 14,168 19,530 16,783
! (Qs,cmm)  Stack Gas Volumetric flow, dscfm 11,667 10,192 13,633 11,831
(Qs,cfm)  Stack Gas Volumetric flow, dscmm 3304 288.6 386.0 335.0
. ) Isokinetic Sampling Ratio, % 101.3 104.3 103.5 103.0




,,,,,,,,

Summary of Stack Gas Parameters and Test Results
Lime Manufacturing Emission Test - Eastern Ridge Lime Company
US EPA Test Method 23 - CDD/CDF
Kiln No. 2 - Scrubber B Outlet

Page 2 of 6 L
X
RUN NUMBER M23-B1 M23-B2 M23-B3 | |
RUN DATE 10/16/96 10/17/96 10/18/96 Average [ |
RUN TIME 1511-2027 1140-1630 1100-1540
EMISSIONS DATA
DIOXINS: -
2378 TCDD l
(ng) Catch, ng _ (0.010) ~ (0.010) (0.010) 0.000,
(ng/dscm) Concentration, ng/dscm, as measured (0.0021) (0.0033) (0.0025) 0.000"
(ug/hr) Emission Rate, ug/hr ; (0.0407) (0.0578) (0.0582) 0.000*-
Total TCDD 3
(ng) Catch, ng 0.20 0.27 0.61 0.36 ‘
(ng/dscm)  Concentration, ng/dscm, as measured 0.041 0.090 0.15 0.095 l
(ug/hr)  Emission Rate, pg/hr 0.81 1.6 3.6 2.0/
;'_ a
12378 PeCDD ‘
(ng) Catch, ng (0.020) (0.020) (0.0080) 0.00,
(ng/dscm)  Concentration, ng/dscm, as measured (0.0041) (0.0067) (0.0020) 0.00/
(ug/hr) Emission Rate, pg/hr (0.08) (0.12) (0.05) 0.00:
Total PeCDD [
(ng) Catch, ng 0.080 0.090 0.12000 0.097"
(ng/dscm)  Concentration, ng/dscm, as measured 0.016 0.030 0.030 0.026
(pg/hr) Emission Rate, pg/hr 0.33 0.52 0.70 0.51r
123478 HxCDD
(ng) Catch, ng (0.020) (0.020) (0.030) 0.00[3
(ng/dscm)  Concentration, ng/dscm, as measured (0.0041) (0.00867) (0.0075) 0.00']
(ug/hr) Emission Rate, pg/hr (0.081) (0.12) (0.17) 0.00-*-
123678 HXCDD l
(ng) Catch, ng (0.020) (0.020) (0.020) 0.00r
(ng/dscm)  Concentration, ng/dscm, as measured (0.0041) (0.0067) (0.0050) 0.00
(ug/hr) Emission Rate, pgthr (0.081) (0.12) (0.12) 0.00il

() Not Detected. Value shown is the detection limit for that sample. ND values are not included in totals or averages.
{} Estimated Maximum Possible Concentration. EMPC values are not included in totals or averages.



Summary of Stack Gas Parameters and Test Resulits

Lime Manufacturing Emission Test - Eastern Ridge Lime Company

US EPA Test Method 23 - CDD/CDF
Kiln No. 2 - Scrubber B Qutlet

Page 3 of 6
RUN NUMBER T M23-B1 M23-B2 M23-B3
RUN DATE 10/16/96 10/17/96 10/18/96 Average
RUN TIME 1511-2027 1140-1630 1100-1540
EMISSIONS DATA -Continued
DIOXINS - Continued
123789 HxCDD
(ng) Catch, ng : (0.020) (0.020) (0.020) 0.00
(ng/dscm) Concentration, ng/dscm, as measured (0.0041) (0.0067) (0.0050) 0.00
(ng/hr) Emission Rate, pg/hr (0.08) (0.12) (0.12) 0.00
Total HxCDD ;
(ng) Catch, ng 0.20 0.12 0.13 0.15
(ng/dscm)  Concentration, ng/dscm, as measured 0.041 0.040 0.033 0.038
(ug/hr) Emission Rate, ug/hr 0.81 0.69 0.76 0.75
1234678 HpCDD
(ng) Catch, ng 0.050 0.030 0.040 0.040
(ng/dscm)  Concentration, ng/dscm, as measured 0.010 0.010 0.010 0.010
(pg/hr) Emission Rate, pg/hr 0.20 0.17 0.23 0201}
Total HpCDD
(ng) Catch, ng 0.090 0.050 0.040 0.060
- {ng/dscm) Concentration, ng/dscm, as measured 0.018 0.017 0.010 0.015
(pg/hr) Emission Rate, pg/hr 0.37 0.29 0.23 Q.30
Qcta CDD
{ng) Catch, ng 0.34 {0.090} {0.34} 0.34
(ng/dscm)  Concentration, ng/dscm, as measured 0.070 {0.030} {0.085} 0.070
(ng/hn) Emission Rate, pg/hr ' 1.4 {0.52} {2.0} 14
Total CDD
(ng) Catch, ng 0.91 0.53 0.90 0.78
- (ng/dsem)  Concentration, ng/dscm, as measured 0.19 0.18 0.23 0.20
(ng/hr) Emission Rate, pg/hr 3.7 3.1 5.2 401

() Not Detected. Value shown is the detection limit for that sample. ND values are not included in totals or averages.

~ Estimated Maximum Possible Concentration. EMPC values are not included in totals or averages.




Summary of Stack Gas Parameters and Test Results
Lime Manufacturing Emission Test - Eastern Ridge Lime Company
US EPA Test Method 23 - CDD/CDF —
Kiln No. 2 - Scrubber B Outlet
Page 4 of 6
RUN NUMBER M23-B1 M23-B2 M23-B3
RUN DATE 10/16/96 10/17/96 10/18/96 Average
RUN TIME 1511-2027 1140-1630 1100-1540 S
EMISSIONS DATA ‘
FURANS -
2378 TCDF
(ng) Cateh, ng 0.040 0.020 0.040 0.033 |-
(ng/dscm)  Concentration, ng/dscm, as measured 0.0082 0.0067 0.0101 0.0083 | .°
(pg/hr) Emission Rate, ug/hr 0.16 0.12 0.23 0171
Total TCDF ‘
(ng) Catch, ng 14 0.37 1.2 1.0
(ng/dscm)  Concentration, ng/dscm, as measured 029 0.12 0.30 0.24 -
(ug/hr) Emission Rate, ug/hr 57 2.1 7.0 49
12 CDE o
(ng) Catch, ng 0.02 (0.01) (0.01) 0.02 .
(ng/dscm)  Concentration, ng/dscm, as measured 0.0041 (0.0033) (0.0025) 0.0041
(pgfhr) Emission Rate, pg/hr 0.081 (0.058) (0.058) 0.081 ~
23478 PeCDF i
(ng) Catch, ng 0.030 (0.010) (0.010) 0.030.
(ng/dscm)  Concentration, ng/dscm, as measured 0.0062 (0.0033) (0.0025) 0.0062+, -
(ug/hr) Emission Rate, yg/hr 0.12 (0.058) (0.058) 0121
Total PeCDF -
(ng) Catch, ng 0.43 0.060 0.26 0.25 ]
(ng/dscm)  Concentration, ng/dscm, as measured 0.088 0.020 0.065 0.058
(ug/hr) Emission Rate, pg/hr 17 0.35 1.5 1.2 l
123478 HxCDF ‘
(ng) Catch, ng 0.04 0.02 0.03 003} .
(ng/dscm)  Concentration, ng/dscm, as measured 0.0082 0.0067 0.0075 0.0075-4-
(pg/hr) Emission Rate, pg/hr 0.16 + 012 0.17 0.15

() Not Detected. Value shown is the detection limit for that sample. ND values are not included in totals or averages.

{} Estimated Maximum Possible Concentration. EMPC values are not inciuded in totals or averages.



Summary of Stack Gas Parameters and Test Results

Lime Manufacturing Emission Test - Eastern Ridge Lime Company

US EPA Test Method 23 - CDD/CDF
Kiln No. 2 - Scrubber B Qutlet

- Page50of6
RUN NUMBER M23-B1 M23-B2 M23-B3
RUN DATE 10/16/96 10/17/96 10/18/96 Average
RUN TIME 1511-2027 1140-1630 1100-1540
EMISSIONS DATA - Continued
FURANS - Continued
123678 HxCDF
(ng) Catch, ng 0.020 0.0060 0.0080 0.011§
~(ng/dscm)  Concentration, ng/dscm, as measured 0.0041 0.0020 0.0020 0.0027
| (ug/hr)  Emission Rate, pg/hr 0.081 0.035 0.047 0.054
234678 HxCDFE
(ng) Catch, ng 0.020 (0.010) {0.010} 0.020
" (ng/dscm) Cc)ncemtration, ng/dscm, as measured 0.0041 (0.0033) {0.0025} 0.0041
I . (ug/hn) Emission Rate, pg/hr 0.081 (0.058) {0.058} 0.081
' 123789 HxCDF
» (ng) Catch, ng (0.020) (0.020) (D.020) 0.00
(ng/dscm)  Concentration, ng/dscm, as measured (0.0041) (0.0067) (0.0050) 0.00
(pg/hr) Emission Rate, pg/hr , (0.081) (0.116) (0.116) 0.00
Total HXCDF ‘
~ (ng) Catch, ng 0.16 0.060 0.050 0.090
(ng/dscm) Concentration, ng/dscm, as measured 0.033 0.020 0.013 0.022
(ug/hr) Emission Rate, pg/hr 0.65 0.35 0.29 0.43
1234678 HpCDF .
(ng) Catch, ng 0.070 {0.020} 0.030 0.050 }
(ng/dscm)  Concentration, ng/dscm, as measured 0.014 {0.0067} 0.0075 0.011
(ng/hr) Emission Rate, pg/hr 0.28 {0.12} 0.17 0.23
1234789 HpCDF ‘
(ng) Catch, ng 0.010 (0.020) (0.030) 0.010
(ng/dscm)  Concentration, ng/dscm, as measured 0.0021 (0.0067) (0.0075) 0.0021
(pg/hr) Emission Rate, pg/hr 0.041 (0.12) (0.17) 0.041

{ Not Detected. Value shown is the detection limit for that sample. ND values are not included in totals or averages.

{, Estimated Maximum Possible Concentration. EMPC values are not included in totals or averages.




Summary of Stack Gas Parameters and Test Results

Lime Manufacturing Emission Test - Eastern Ridge Lime Company

US EPA Test Method 23 - CDD/CDF
Kiln No. 2 - Scrubber B Outlet

Page8of6
RUN NUMBER M23-B1 - M23-B2 M23-B3
RUN DATE \ 10/16/96 10/17/96 10/18/96 Average
RUN TIME 1511-2027 1140-1630 1100-1540
EMISSIONS DATA - Continued
FURANS+B216 - Continued
Total H F
(ng) Catch, ng 0.080 {0.020} 0.030 0.065}
(ng/dscm)  Concentration, ng/dscm, as measured 0.016 {0.0087} 0.0075 0.012
(ug/hr) Emission Rate, pg/hr 0.33 {0.12} 0.17 0.25
Octa CDF
(ng) Catch, ng 0.060 {0.020} 0.060 0.060 1
(ng/dscm)  Concentration, ng/dscm, as measured 0.012 {0.0067} 0.015 0.014 | -
{pg/hr) Emission Rate, pg/hr 0.24 {0.12} 0.35 0.30
Total CDF
- (ng) Catch, ng 21 0.49 1.6 141
(ng/dscm)  Concentration, ng/dscm, as measured 0.42 0.16 0.39 0.33
(ug/hr) Emission Rate, uyg/hr 8.3 2.8 9.1 6.8
Total CDD + CDF
(ng) Caich, ng 3.0 1.0 25 2.2
(ng/dscm)  Concentration, ng/dscm, as measured 0.61 0.34 0.62 052~
(ug/hr) Emission Rate, ug/hr 12 5.9 14 N

() Not Detected. Value shown is the detection limit for that sample. ND values are not included in totals or averages.
{} Estimated Maximum Possible Concentration. EMPC values are not included in totals or averages.




CDDICDF Corrected Stack Gas Concentrations and 2378 TCDD Toxic Equivalent Concentrations
Lime Manufacturing Emission Test - Eastern Ridge Lime Company

US EPA Test Method 23 - CDD/CDF

Kiin No. 2 - Scrubber B Outlet

b

CONCENTRATION 2378 TOXIC EQUIVALENCIES
{ng/dscmm, adjusted to 7% 02) 2378-TCDD {ng/dscmm, adjusted to 7% 02}
.JN NUMBER M23-B1 M23-B2 M23-B3 Toxic M23-B1 M23-B2 M23-B3
-IRUN DATE 10/16/96 10/17/96 10/18/96  Average Equivalent 10/16/96 10/17/96 10/18/96 Average
N TIME 1511-2027 1140-1630. 1100-1540 Factor 1611-2027 1140-1630 1100-1540
OXINS:
~178 TCDD (0.0022)  (0.0035)  (0.0026) 0.000 1.000 (0.0022) (0.004) (0.003) 0.000
al TCDD 0.044 0.095 0.160 0.10 ’
12378 PeCDD (0.0044) (0.0070) (0.0021) 0.0000 0.500 (0.0022) (0.004) (0.0011}) 0.000 }
Total PeCDD 0.017 0.032 0.032 0.027
3478 HxCDD (0.0044) (0.0070) (0.0079) 0.000 0.100  (0.00044) (0.00070)  (0.00079} 0.000
13678 HxCDD (0.0044) (0.0070) (0.0053) 0.000 0.100  (0.00044) (0.00070)  (0.00053) 0.000
123789 HxCDD (0.0044) (0.0070) (0.0053) 0.000 0.100  (0.00044) (0.00070)  (0.00053) 0.000
tal HxCDD 0.044 0.042 0.034 0.04
34678 HpCDD 0.011 0.011 0.011 0.011 0.010 0.00011 0.00011 0.00011 0.00a11
Total HpCDD 0.020 0.018 0.011 0.016
~ta CDD 0.074 {0.032} {0.089)} 0.074 0.001 0.000074 {0.000032} {0.000089} 0.000074
" tal CDD 0.20 0.19 0.24 0.21
FIIRANS
78 TCDF 0.0087 0.0070 0.011 0.0087 0.100 0.00087 0.00070 0.0011 0.00087
Total TCDF 0.30 0.13 0.32 0.25
~ 378 PeCDF 0.0044 (0.0035) (0.0026) 0.0044 0.050 0.00022 (0.00018)  (0.00013} 0.00022
. 478 PeCDF 0.0065 (0.0035) (0.0028) 0.0085 0.500 0.0033 (0.0018) {0.0013}) 0.0033 |
Total PeCDF 0.084 0.021 0.068 0.081 .
“~3478 HxCDF 0.0087 0.0070 0.0079 0.0079 0.100 0.00087 0.00070 0.00079 0.00079
3678 HxCDF 0.0044 0.0021 0.0021 0.0028 0.100 0.00044 0.00021 0.00021 0.00028
234678 HxCDF 0.0044 (0.0035) 0.0026 0.0035 0.100 0.00044 (0.00035)  0.0002&6 0.00035
123789 HxCDF (0.0044) (0.0070) (0.0053) 0.000 0.100 (0.00044) (0.00070)  (0.00053} 0.000
7 lal HXCDF 0.035 0.021 0.013 0.023
134678 HpCDF 0.014 {0.0067} 0.0075 0.011 0.010 0.00014 {0.000067} 0.00008 0.0001t
1234789 HpCDF 0.0022 (0.0070) (0.0079) 0.0022 0.010 0.000022  (0.000070) (0.000079} 0.000022
1 :al HpCDF 0.017 {0.0070} 0.0079 0.013
( taCDF 0.013 {0.0070} 0.018 0.014 0.001 0.000013 {0.0000070} 0.000016  0.000014
Total CDF 0.45 Q.17 0.41 0.34
T 'alCDD + CDF - 064 0.36 0.65 0.55




5"-";':7.::'." /’ yon g
ISOKIRETIC CALCULATION 238 I ““W[
SITE_KILW Ng.2  Sceudror "B guTteT TEST NO
RUN1 | RUNZ RUN 3 N
1. Yolume of dry gis sampled comcg.a w 4| Vg 167 909 116.02(] IS1,94Y
sundlrﬁdc:ngi}\o:s [::u ]8 :nst be . — . . Yl ,7
coprered for lukase ff any akage  c [T 1 05| lgo3 | 1.de3 |
. - in. ~l25.5 a8.30 .
Vp = 17.65x ¥, x Y[Pblr . %'I] o - Pbar' in.Hg _?ﬁf_é. .??DL/ —
e 5 p| M, inme | 229 | 0.8/ |- 4u¥
el Tw R |ssd | osst| S90
Il Vmgey® dsef 1 1Eea88| 107157 | € 1yl 2uq
2. ’Vclm of wyter vepor at standard con "1 s 9 "7}2,2 4 /5 Y Gy, ‘f
ditions, ft°, = 5 = —
\l“std . O.OUWV_IC . H vwstd ft i(:_'.g_'_s__(’ 19,553 25&93—@ J
3. M in stack gas. 1611 )~
Vsture content in stack gas | B, p /_(_'_‘_” pisys | L
B'S L] a 'S!d. - L] 1 B ‘& 3 S' o'&gc}l
(m“d 'std) \) - wS 0: 3S s ({57
4, 11)31::%1" weight of stack gas, % COp 110 i 200 ‘[ 9.7 /
My * 0.40 (3 €0,) © 0320 (3 0) 7 05 18 17 7 b
*0.280 (3 Ny ® 3 C0) = I N, + I\CO '73_3 72.% 72,7 B
¢ | My 1b/1b-mole | 31,28 315Uk | 31406
" 8. Molecylar weignt of stack gas. o ) : e
Mg e Mg (18] + 18 8, * L | Mg b/ib-mole 29 /294|240 |
6. i;::k velocity at stack conditions, n Pstatic' in.HZO :‘a‘{& +0.05 -+ 0.31‘?/ N
T ~7 ot = R |
Vs = 85.49 Cp (.vg, W)F' N Ps. inng _2*?,&_2. ,2\&\.3 “; 2'& ( o
P o | T, gw[#3<, | sq | S
p| JoP 0 3635103117 | 0.4>53
v By = Pogr #( ) q| o Q&4 | o8 | odd
R vs‘ £ps ,‘ZE‘Q_?: /5:777 25797
7. lsokinetic variatien g Dn, in. [ gg._s_’ 0.310 0.3/0
B "std; $,17.22 T 9, min. ZH0.C ,JYO "lfd
Y20, x@uxP. x(1-8,) U g1 [ &‘_‘3 04,9 [03.5 B
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EMISSION CALCULATIONS*

*Contjnuation of isokinetic calculations

SITE TEST WO.
RUN 1 RUN 2 RUN 3
8. Stack 9as volumetric flow rate at Stack v_, fps 22 0 }_Eﬂ—‘? ﬂf'?ﬁ—[
conditions, acfm ) S — - .
Qg = 0.3272 x V_ x D = Y D¢, in. _HE& | u«F «§ -
| w| G acm 16600 | 14,57 | 19523
9. Dry stack gas volumetric flow rate at N P_, in.Hg 2_{’. __>:- 24.54 | 2¢.31
standard conditions, dscfm S = — .
P 0 TS’ °R 5—?_.5_' ‘S‘Cz( bﬁiq
e () - : .
std Ts J (1-B.¢) 0583831 54ST | 0.k 30!
. dscfm
X sttd' 178 10,205 | (363X
10. Concentration, gr/dscf ‘/ Mn, mg e -
‘ Mn
C. = 0.01543{ -— * v , dscf
s (vm ) F Metd I
sta . .
7 Cs-’ gr/dscf P
11, Concen;ration, ppm M, 1b/1b-maole )
ppm.s‘sgs .E'-l-g-f-lc . . AA W’ . L et e
L gg [ om
12, Mass emission rate, ib/h E, 1b/h
) E-(8s73x10) xR ' 4
xQq .= .
std E 6
B) € (1.532 x 1077) x ppm
M ™
R Qﬁtdl i



Summary of Stack Gas Parameters and Test Results
Lime Manufacturing Emission Test - Eastern Ridge Lime Company
US EPA Test Method 29 - Metals and Particulate Matter

Kiln No. 2 - Scrubber B Outlet

Page1of3
RUN NUMBER M29-B-1 M29-B-2 M29-B-3
RUN DATE 10/16/96 10/17/96 10/18/96 Average
RUN TIME 1514-2037 1140-1630 1100-1550
MEASURED DATA
) Meter Box Correction Factor, Y 1.003 1.003 1.003 1.003
(dH) Avg Meter Orifice Pressure, in. H20 2.004 0.670 1.043 1.239
(Pbar) Barometric Pressure, in. Hg 28.65 28.54 28.30 28.50
(Vm) Sample Volume, ft* 187.128 109.837 132.495 143.153
(Tm) Average Meter Temperature, °F 94 97 85 92
{Pg) Stack Static Pressure, in. H20 -0.086 0.05 0.12 0.04
(Ts) Average Stack Temperature, °F 135 130 133 133
(Vic) Condensate Coliected, mi 776.9 390.4 520.7 562.7 |
(%C02)  Carbon Dioxide content, % by volume 19.0 20.0 19.7 19.6
(%02) Oxygen content, % by volume 7.8 7.7 76 7.7
(%N2) Nitrogen content, % by volume 73.2 72.3 72.7 727
(Cp) Pitot Tube Coefficient 0.84 0.84 0.84 0.84
(dP) Avg Sqart Delta P, (in. H20)% 0.3587 0.3028 0.3745 0.3454
{Theta) Sample Time, min 240 240 240 240
(Dn) Nozzle Diameter, in. 0.378 0.310 0.310 0.333
CALCULATED DATA
(An) Nozzle Area, square feet 0.00078 0.00052 0.00052 0.00061
(Vmstd, cf) Standard Meter Volume, ft* 172.068 99.783 122.085 131.312
(Vmstd, cm) Standard Meter Volume, m® 4872 2.826 3.457 3.718
(Qm) Average Sampling Rate, dscfm 0.717 0.416 0.509 0.547
(Ps) Stack Pressure, inches Hg 28.65 28.54 28.31 28.50
(%H20)  Moisture, % 17.5 15.6 16.7 16.6
(%H20sat) Moisture (at saturation), % 18.2 16.0 17.5 17.2
(Vwstd) Standard Water Vapor Volume, ft* 36.569 18.376 24.509 26.485
(Mfd) Dry Mole Fraction 0.825 0.844 0.833 0.834
(Md) Molecular Weight-dry, Ib/lb-mole 31.35 31.51 31.46 31.44
(Ms) Molecular Weight-wet, Ib/lb-mole 29.01 29.41 29.21 29.21
(Vs) Velocity, fi/s 21.8 18.2 22.8 209
{A) Stack Area, fi2 12.57 12.57 12.57 12.57
(Qa) Stack Gas Volumetric flow, acfm 16,444 13,754 17,185 15,795
(Qs, cfm)  Stack Gas Volumetric flow, dscfm 11,510 9,907 12,044 11,153
{Qs, cmm)  Stack Gas Volumetric flow, dscmm 326 281 341 316
) Isokinetic Sampling Ratio, % 100.5 100.7 101.3 100.8




Summary of Stack Gas Parameters and Test Results
Lime Manufacturing Emission Test - Eastern Ridge Lime Company
US EPA Test Method 29 - Metals and Particulate Matter
Kiln No. 2 - Scrubber B Outlet
Page 20of 3
RUN NUMBER M29-B-1 M29-B-2 M29-B-3
RUN DATE 10/16/96 10/17/96 10/18/96 Average
RUN TIME 1514-2037 1140-1630 1100-1550
EMISSIONS DATA
Particulate Matter
(9) Catch, grams 0.3619 0.3491 0.2988 0.3366
(gr/dscfy  Concentration, gr/idscf 0.0325 0.0540 0.0378 0.0414
(gr/dscf@7%) Concentration, gf/dscf @ 7% 02 0.0215 0.0360 0.0253 0.0276 |
(g/dsem)  Concentration, g/dscm 0.0743 0.124 0.0864 0.0948
(g/dscm@7%) Concentration, g/dsem @ 7% 02 0.0493 0.0824 0.0578 0.0631
(Ib/hr) Emission Rate, Ib/hr 3.20 4.58 3.90 3.9¢
(kg/hr) Emission Rate, kg/hr 1.45 2.08 1.77 137
Antimony -
(1)) Catch, micrograms 18.0 16.7 10.8 15.2
(Mg/dscm)  Concentration, pg/dscm 3.69 5.91 3.12 4.24%
Hg/dscm @ 7% Concentration, pg/dscm @ 7% 02 3.92 6.22 3.26 4474
(g/hr) Emission Rate, g/hr 0.0722 0.0995 0.0639 0.0785
Arsenic :
(ng) Catch, micrograms 7.35 5.90 3.56 560
(Hg/dscm)  Concentration, pg/dscm 1.51 2.09 1.03 1.54
pg/dscm @ 7% Concentration, pg/dscm @ 7% 02 1.60 2.20 1.08 1.63
(g/hr) Emission Rate, g/hr 0.0295 0.0351 0.0211 0.0288¢
Beryllium
{ug) Catch, micrograms 54.2 46.8 58.2 53.1}
(png/dsem)  Concentration, pyg/dscm 11.1 16.6 16.8 148
{g/dsem @ 7% Concentration, pg/dscm @ 7% 02 11.8 17.4 176 1561
(g/hr) Emission Rate, g/hr \ 0.218 0.279 0.344 0.280;\
Cadmium
(ng) Catch, micrograms 9.67 13.3 474 " g.24}
(Mg/dscm)  Concentration, pg/dscm 1.98 4.71 1.37 2.69]
ug/dsem @ 7% Concentration, pg/dsecm @ 7% 02 2.1 4.96 1.43 283
{g/hr) Emission Rate, g/hr 0.0388 0.0792 0.0281 0.0487}
Chromium
[{He)] Catch, micrograms 37.9 47.3 242 36.5
(Mg/dscm)  Concentration, yg/dscm 7.78 16.7 7.00 10.5]
ug/dsem @ 7% Concentration, pg/dscm @ 7% 02 8.25 17.6 7.32 1.4
(g/hr) Emission Rate, g/hr 0.152 0.282 0.143 0.192}




Summary of Stack Gas Parameters and Test Resuits
Lime Manufacturing Emission Test - Eastern Ridge Lime Company
US EPA Test Method 29 - Metals and Particulate Matter
Kiln No. 2 - Scrubber B Outiet

Page 3 of 3
RUN NUMBER : M29-B-1 M29-B-2 M29-B-3
RUN DATE 10/16/96 10/17/96 10/18/96 Average
RUN TIME ‘ 1514-2037 1140-1630 1100-1550
EMISSIONS DATA - Continued
Cobal
{ug) Catch, micrograms 71.6 45.1 56.7 . 578
{pg/dscm)  Concentration, pg/dscm 147 16.0 16.4 15.7
1Hg/dscm @ 7% Concentration, pg/dsem @ 7% O2 156 16.8 171 16.5
{g/hn) Emission Rate, g/hr 0.287 0.269 0.336 0.297
Lead
(Hg) Catch, micrograms ' 69.3 149 471 88.5
1 (ugfdscm) Concentration, yg/dscm 14.2 52.7 13.6 26.9
' fug/dscm @ 7% Concentration, pug/dsem @ 7% 02 15.1 55.5 14.2 28.3
5" (g/hr) Emission Rate, gfhr 0.278 0.888 0.279 0.482
Manganese
(vg) Catch, micrograms 441 174 73.6 97.2
"1 (ug/dscm) Concentration, pg/dscm 9.05 61.6 213 306
“ ug/dscm @ 7% Concentration, pg/dsem @ 7% 02 9.60 64.8 223 322
(g/hr) Emission Rate, g/hr ' 0.177 1.04 0.436 0.550
Mercury
(ua) Catch, micrograms 136 6.36 6.87 8.94
(dg/dscm)  Concentration, pg/dscm 279 225 1.99 2.34
" Jug/dsem @ 7% Concentration, pg/dsem @ 7% 02 2.96 2.37 2.08 2.47
‘ (g/hr) Emission Rate, g/hr 0.0546 0.0379 0.0407 0.0444
Nickel
(ng) Catch, micrograms 78.1 . 76.0 65.2 73.1
(ug/dscm) Concentration, pg/dscm 16.0 26.9 18.9 206
pg/dsecm @ 7% Concentration, pg/dsem @ 7% O2 17.0 283 19.7 217
(gthr) Emission Rate, g/hr 0.313 0.453 0.386 0.384
Selenium
(ug) Catch, micrograms 227 110 87.4 141
(ug/dscm)  Concentration, pg/dsecm 48.6 38.9 253 36.9
ug/dscm @ 7% Concentration, pg/dsem @ 7% 02 49.4 41.0 26.4 39.0
{g/hr) Emission Rate, g/hr 0.911 0.655 0.517 0.695
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ISOKINETIC CALCULATION mzgp-|
SITE_KifcW wg.2  Scrup@uar B ouriel TEST NO.
RUN 1 | RUN 2 RUN 3
3 . N9 -~
Volume of dry gas saspled correctad to ; Vo, ft {&1 12§, /y7,€37 132,49y
standard conditions. Note: mst be — .
corrected for lunge if any l!anqe i Y ! 003' lJu3 {. 00_3
rates exceed L - i - — L= : -
- P in.H 26 65| 28.584 2530
Yn = 17.6% x Vn' x Yrb"' - {L_H[T,l] - - bar’® 9 __.?.-—_
std | " D AH, incH20 02 ?_0__ : 0"'7 i ‘l; ﬂ‘—{
. )
Fl TR L[S S5
F Vn td dscf 12,1951 99.6§03| 122,126
S - 2y - .
Volume of wyter vapor at standard con [ Vies 9 "_7_7’(0_:':?_ 350.4 | §20.1
ditions, fe°. 3 A . "
Yupq " OOV HE Ve, ft 3651|1832 | 24,509
std : std AR _ /
MoIsture content in stack gas. 8 25 7 6. 0855V @
Yecrq / WS [ AP TS 6.173)
B'S - st . - 0(}\4‘() v ; glq
(v"'szu ?"su ) J 1-Bg Q'.J."J. \H'-% f\.&\lls:) §
Dry molecular weight of stack gas, g CDZA ] ?:_0. 2¢-0 /9-7
1b/1b-mole. — % -
My » 0.440 (3 C0,) + 0.320 (5 0y) 2 0y 1.5 7:‘@7 r
+ 0.280 (3 K, + 5 CO) = TN, +%CO 73.3 | 72,83 | 72,7
| P Mg, 1b/1b-mole | 3| 28 215 | 3146
- {
Molecular weignt of stack gas. . P 24, Qﬁj‘i
M s Mg (1B, ) « 188 = /. M, 1b/1b-mole _3_'2-2__4 ‘_7‘[‘( 2=
?u:r. velocity at stack conditions, s P static’ in. HZO "0?% + 05 | +o.12
ps. -y w—— v
T = &
vS = BE._49 tp (.yg. W)F. N P iﬂ.Hg l‘i‘_G(- J’J—S-L{ E( 3’
* 0 ?; °R sas, | §90 | 513
p| J2F 03581 0.302610.374S
NCTE: . = P‘b" +( 135) Q Cp Qa£i 0.&\/ 0.&‘[’
R vs' fps 2_"28: | &.23| 22.77%
Isokinetic vartation ’ Dn, in. .c? __3_?& 0.3/0 | 0.340
11 v'm x s x 17.32 T @, min. 24020 4 40 o \¢o
H g
Y x 0 2@ P x(1-8,) I g1 /00_;5 1006 /0(.3




EMISSION CALCULATIONS*

*Continuation of isokinetic calculations

SITE TEST RO.
RUN 1 RUN 2 RUN 3
8. Stack gas volumetric flow rate at stack  ; V_, fps 2178 1&523] 22,77
conditions, acfm o, A S === _
Q= 0.3272x V. x D = V . 1. _H5. 0y | $4y -
w| Qg acfm JeHLT.) 1345 | 17,1069
9. Dry stack gas volumetric flow rate at M Pes in.Hg 2 34 2654 | 253
standard conditions, dscfm ‘ e :
" 0 T °R 543 | S50 593
0, =850 —- (1-3 s) = : = a.89¢S |
std T, " J |- (1-By) o &24f|, svs) 0.£329
. Q dscfm ‘ ‘
5| ssed” 11503 9800 | 12,049
10. Concentration, gr/dscf ‘,/ Mn, mg ———p =
Mn
v dscf
s 0,01543( ——u |= )
Cs 0 (Vm ) , F l'“s‘l‘.d I
sta ‘ .
4 Cs-‘ gr/dscf D
11. Concentration, ppm A M\;‘, 1b/1b-mole
| I M —= ,
PP T, s B ppm ‘
12. Mass emission rate, 1b/h E, 1b/h
) E-(esm3x10%) a2 A | i
x Qg * )
std ) E 6
b) £ (1.532 x 10™} x gpm
M Q, =
T §td #



AppendixD.14
‘Calculations

Kiln No. 2 - Total Hydrocarbons
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October 16, 1996

Kiln No. 2 inlet to Scrubbers

Calibration Gases System Calibration
0.0 ppm 0.80
30.04 ppm 29.60
49.72 ppm 48.80
87.86 ppm 84.00
Correlation  0.9999234
Slope 0.9476922
intercept 1.0869601
Sampling System Bias
0.80%
0.80%
2.00%
4.00% -
13:20
Calibration Gases System Calibration
0.0 ppm 0.80
30.04 ppm 31.20
48.72 ppm 51.20
87.86 ppm 88.00
Calibration Error
0.60%
1.30%
Cormrelation  0.9999027
Slope 0.9928036
intercept 1.1965651
Post Cal Drift
14:50 1.20 0.40%
51.20 0.00%
15:08-15:15 3.8
15:15-15:30 4.1
15:30-15:45 4.1
15:45-16:06 45
16:06-16:21 4.6
16:21-16:36 4.7
16:36-16:51 4.5
16:51-17:06 4.0
17:06-17:21 3.4
Post Cal Drift
17:20 240 1.60%
29.20 2.00%
46.80 4.40%
Calibration Gases Systemn Calibration
0.0 ppm 2.40
30.04 ppm 29.20
49.72 ppm 46.80
87.86 ppm 80.00
Calibration Error
0.31%
0.67%
Correlation  0.9999739
Slope 0.8833756
Intercapt 2.5821466
17:39-17:45 4.9
17:45-18:00 4.5
18:00-18:15 4.2
18:15-18:30 4.1
18:30-18:45 3.9

Page |

Corrected

Corrected

Eastern Ridge Lime Company

Direct Calibration

0.00

30.40

50.80

88.00
Correlation 0.999919
Slope 1.002605
Intercept 0.285829

Calibration Error

1.20%
217%

2.6 ppm THC Lwé‘;{?
2.9

3.3
34

33
28
2.2




Eastern Ridge Lime Company
Kiln No. 2 Inlet to Scrubbers

18:45-19:00 4.3
19:00-19:16 3.4
19:15-19:30 3.8
19:30-19:45 3.6
19:45-20:00 3.7
20:00-20:05 3.8
Post Cal Drift
20:10 1.20 1.20%
45,60 1.20%
October 17, 1996
Calibration Gases System Calibration
0.0 ppm 0.40
30.04 ppm 28.40
49,72 ppm 47.20
87.86 ppm 81.60
Correlation  0.9999313
Siope 0.9251364
Intercept 0.6321576
Sampling Systern Bias
0.40%
2.00%
3.60%
6.00%
11:27 Post Cal Drift
0.40 0.00%
46.80 0.40%
11:40-12:00 6.3
12:00-12:15 6.4
12:15-12:30 5.8
12:30-12:45 5.7
12:45-13:00 6.7
13:00-13:15 6.7
13:15-13:30 7.2
Post Cal Drift
13:32 1.60 1.20%
49,20 2.00%
14:00-14:15 8.2
14:15-14:30 6.9
14:30-14:45 5.9
14:45-15:00 6.0
15:00-15:15 5.5
15:5-15:30 53
15:30-15:36 55
Post Cal Drift
15:38 1.60 1.20%
46.40 0.80%
15:45-16:00 6.3
16:00-16:15 6.3
16:15-16:30 6.8
Post Cal Drift
17:.06 1.60 1.20%
46.80 0.40%

Page 2

Corrected

Corrected

Correcied

19 CW-"Q

[=]
0

.

1.3
14

*,

Direct Calibration
0.00
30.40
50.80
87.60

Cormelation  0.999877
Siope 0.998088
intercept 0.375103

Calibration Error

1.20%
217%

8.1 ppm THC [’ w '{&)
6.2

5.6
5.5
6.6
6.6
7.1

l.

I.

et e (o)



Eastern Ridge Lime Company
Kiln No. 2 Inlet to Scrubbers

October 18, 1996
Calibration Gases Systemn Calibration Direct Calibration
0.0 ppm 040 0.40
30.04 ppm 28.40 30.40
49.72 ppm 47.20 50.40
87.86 ppm 80.80 87.20
Comelation  0.9998347 Correlation  0.999935
Siope 0.9161029 Siope 0.988685
intercept  0.8107061 Intercept  0.669159
Sampling System Bias Calibration Error
0.00%
2.00% 1.20%
3.20% 1.37%
6.40%
10:10-10:30 62 59  ppmTHC w—e:(->
10:30-10:45 6.0 5.7
10:45-11:00 53 49
11:00-11:15 50 46
11:15-11:30 47 4.2
11:30-11:45 4.1 36
11:45-12:00 38 3.3
Post Cal Drift
12:03 0.80 0.40%
46.00 1.20%
12:15-12:30 49 Comected 45  ppmTHC @&:&‘)
12:30-12:45 48 4.4
12:45-13:05 45 40
13:05-13:15 45 4.0
13:15-13:30 44 3.9
13:30-13:45 47 3.7
13:45-14:00 42 3.7
Post Cal Drift
14:04 1.20 0.80%
44.40 2,80%
14:15-14:30 6.9 Corrected 66 ppmTHC w{j?
14:30-14:45 6.4 X
14:45-15:00 59 56
15.00-15:15 53 4.9
15:15-15:30 4.1 36
15:30-15:45 3.9 3.4 .
15:45-16:00 3.0 2.4
16:00-16:05 25 18
Post Cal Drift
16:08 0.00 0.40%

23.60 4.80%
39.20 8.00%

Page 3



L

; 182.88 Tki1n No. |2 Inlet to Scrubbers 11|

| " es.e0
0,89 B4.e0
Direct wvs [Sustem Calibratiors

Eﬁ- N 9
Cal. Gases

70.068 1 ’ 87.86 ppn Propane
49,72 ppn Propane
€2, 00 1 308.84 ppn Propane

50.80

£8,00

40.00 -

308.48
%8.00 1

£9.00 -

Voo 00 AL X

16.00 1
_J 8.6
.00 1

-1e.00 48 845 __ . 850
ppm 16 0ct796,68:35:14 Eastern Ridge L ime Company

8:55 9188
CHH:MMD

160.00 T i1 No. 2 Inlet to Scrubbers 1]

€9, 00 -

83,80 System Calibration
€9.060 1 Cal. Gases
87.86 ppn
70.00 1 49,72 ppn
36.94 ppn

€0.00 - 0.88 ppn

$0.08 5i.20

40.00 -

%2.001 31.20

£9.00 1

NIOoOTTONOIAQAL X

10,00

9.080 1 0.80 ’

~10.08
13:21 13:22 13:23 13:24 13:25 13:26 13:27 13:28 13:29 13:30 13:31
CHH:

ppm 16 Oct?96,13:20:56 Eastern Ridge Lime Company MM

100,08 o
Kiln No. 2 Inlet to Scribbers

<@.004 System Calibraticn Drift Check
Calibration Gases

1 49.72 ppn
£9,00 2.00 PP

| 78.00 1

€4.00 1
S51.209

$8.00 1

40.080 -

39,08 -

£9.00 1

N3O0 003OL X

10,68 -
1.29

8.08 1

-18.88
51:00 51:3@ Se2:08 S52:39 . 53'-?8 53:38 54:08 54:36
ppm 16 0ct’96,14:50:55 Eastern Ridge Lime Company CMM:SS)

Key:



WIOoOD1T000 AL T nIo0oT1I000TAQLC T

W3OOI 0001TQCE X

1e9.00 ~H
Kiln No. 2 Inlet to Scrubbers

$8.821 Run 1 15:08 ~ 15:50 A
€0.80 1
70.00 -
€0.060 1
$0.00 1
49,00
39,00 1 ..
Mean 4.04 peEm
£0.00 4

19,00 1
i aninandaamina T e

0.00 1

~10.00 15710 15115 15:29 15:25 | 15:38 15:35 15:40 15:45 15:52
ppm 16 0ct’96,15:08:00 Eastern Ridge Lime Company CHH: MM

1 T I No. 2 Inlet to Scrubbers —q
$0.081 Run 1 15:88 - 17:17
£0.00 1
76.00 1
€0.90 1
£0.09 1
40,00 {
0,00 - Mean 4.24 ppn
£0.00 1

10,00 1

T - " o AL AL AN A A A it

0. 00

-1e.08 15:15 15:30 15:45 16:00 16:15 16:38 16:45 17:88 17:15
pPpm 16 0ct’96,15:88:90 Eastern Ridge Lime Company CHH : MM

160,00 g1l
Kiln No. 2 1Inlet to Scrubbers

€0.00 1 System Calibration Drift Check

Calibration Gases 80,08
€6.001 0.00 ppm

49.72 ppm

78.08 1 B7.86 ppm

368.04 ppm

€2.00 1

£3. 08 1 46.88

48.00 1

39,08 1 29.28

£0.00 1

10.060 1

8.08 -

-18.00
17:20 17:22 17:24 17:26 17:28 17:30
ppm 16 Dct’95,17:19:3 Eastern Ridge Lime Company CHH MM



1€0.00 ‘ 1]
Kiln No. 2 Inlet to Scrubbers .
$2.821 Run 1 17:3% - 29405

£0.00 |
78.00 1
€2.00 -
£0.00 -
40.00 1
0.90 {

Mean 3.97 ppn
0.00 4

10.08 1 oo st AT A _LL~ P L,.L W gl N S

2.00 4

BSOUTT000%0QCE T

-10.08
17145 18:00 18:15 18:30 18:45 19:09 19:15 19:30 19145 20:80
ppm 16 Dct’$6,17:39:08 Eastern Ridge Lime Company CHH: MM>

1¢9.00 ;q
Kiln No. 2 Inlet to Scrubbers .

<2.00 1 System Calibraticn Drift Check

Calibration Gases

£€9.00 1 8.02 ppn

49.72 PPM

78.080 1

€8.00 1

£3.00 - ‘ 45.60

4. 00 1
39.60 1

£09.00 1

WSOUINOO0 QL X

18,00
1.20

B.00 -

-10.08
£6:10 29:11 20:12 28:13 . 28:14 28:15 20:16
Ppn 16 Oct?’96,2@:10:80 Eastern Ridge Lime Company CHH: MM

Key:
Graph 1 Trace 1 IN-16-B.DTA  Adaptive Line 13 Sep 1885
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wIoOoOeO01QAC T

160,00
$9. 00 1

€2, 00 -
70,08 1
€0.00 1
£, 00 1
48.00

&0.00 1
£9.00 1
10.60 1

.00

Kiln No. 2 Inlet to Scrubbers
87.68

Direct us System Calibrations 81.¢e

Calibration Gases
87.86 ppm Preeans
49.72 ppm Prepane
30.04 ppm Prceane
0.00 ppn

Se.ee
47.208

30.49
28.48

9.8 1 B.48

-10.08

PPM

§: [ 9: g3 9:18 14 9:16 9:18 9:28 9:2e
17 Oct’% @9: 95 38 Eastern Rldge Lime Compang CHH 11>

160.00
$Q. 068 1

€2, 00 1
70,00 1
€8,00 1
$8.00 1
46,00 1
39,908 1
£9, 008 1
10.660 1

2.00 4

Kiln No. 2 Inlet to Scrubbers q
Systenm Calibration Drift Check
Calibration Gases

49.72 ppn
0.02 ppn

46.80

B.48

-18.08

11:27 1:28 11:e9 11:31 11:32 11:33

PPM

17 Oct’96, 11 27 00 Eastern Rldge Lime Company CHH <My

168,00
$6.00 1

€9.08 4

79,08 1

€8.08 1

£8.080 1

49.00 1

$8.00 1

£6.00 4

10.08 4

2.09 1

Kiln No. 2 Inlet to Scrubbers
Run 2 11:48 - 13:30

Mear 6.40 ppn

AN M T NA AL 70 A P ey o, o TP P N TN P A At

-10.08

PPM

12:15 12:45 13:06 13:15 13:30

11:45 12108
17 0ct’96,11:40:88 Eastern Rldge Lime Company CHH:MMD>



WS OoODTYNO00TOC X VS0 UTITU00TAC T

3o oTQAC T

- 39.00 1

1e9.00 q
Kiln Mo, 2 Inlet to Scrubters
$9.021 systen Calibration Drift Check

£9. 00 1 Calibration Gases

2.08 ppn
49.72 ppm

70,080 1
€82,00 1

49.28
£0.00 1

48,00 -
$09.00
£9. 60 -

18.00 4

9,00 1

—13-891:’32 13733 13:34_ . 13:35 13:36 13:37
ppm 17 0ct’96,13:31:57 Eastern Ridge Lime Company CHH: MM>

160.00 - ‘ﬂ
Kiln No. 2 Inlet to Scrubbers

$0.081 Run 2 13:52 - 15:36
€2.00 |
70.08 -
€0.00 -
52.00 |
40.00 1
%9,.00 1 Mean 6.77 ppnm

EB.BBJ

te.00 MMMWM%W

G.BBT

-10.00
! 14:80  14:18  14:280 _ 14:36 14:4¢ 14:50  15:#@  15:18 15:28  15:30
ppm 17 Oct’96,13:52:80 Eastern Ridge Lime Company CHH: MM

160.00 71!
Kiln No. 2 Inlet to Scrubbers
$0.891 gystem Calibration Drift Check
. Calibration Gases
B8.88 ppn
49,72 ppn

EQ.BBJ
70.060 1
€3.00 1

$8.00 1 46.4@

408,89 1

£9.00 1

16.00 1
1.€8

.00 1

-18.00
15:38 15:39 15:49 15:41  15:42 15:43 15:44 15:
ppm 17 Oct’96,15:38:80 Eastern Ridge Lime Company CHH MM

S5:45



160,00

50,68 1

nIorsonoOE X

10,00 -

0.00 1

70.08 1
€0.00 1
ta.e81
40.001
58,00 1

20.00 4

J‘Nﬂlﬂd"”?“‘*F3V“~‘ﬂ‘*f‘\-ﬂf4-“N”\)q"*"(“*nqV“J*ﬂ'1-""UNV-H'*~““Ubm“f‘v9&r\kthhﬁﬂﬂ“ﬂ~fw~gﬁ*‘“"9yy\~

Kiln Ne. 2 Inlet to Scrubbers
Run 2 15:45 - 16:39

Mean 6.36 ppn

~18.008
15:

PPN

45 15:50 15:55 16:00 16:05 16:18
1?7 0ct'96,15:45:08

16:15 16:28

Eastern Ridge Lime Company

16:25 16:30

CHH: MM

1€9. 068
0. 00 1

€9.00 1

€0.00 1

WSSOI 00TAE I

10.00 1

8.00 1

-10.08

¥6.00 1

0.0 9
48.060 1
0.08 4

€0.00 1

Kiln No. 2 Inlet to Scrubbers
System Calibration Drift Check
Calibration Gases

Q.08 ppm

49.72 ppm

46.88

PPN

Key:
Graph 1 Tra

17:06 17
1?7 Oct’96,17:85:42

ce 1 IN-17.DTA Adaptive Line

17:88 17:69
Eastern Ridge Lime Company

17:10

14 Sep 1995

17:11
CHH:MMD
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“2oT003AQAC X

1€0.00
S0.0Bﬁ

€8, 08 1
70.00 4
€0.00 1
$0.00 1
40.00 1
$8.60 1
£9.00 1

10.08 -

Kiln No, 2
87.208

80.80@

Direct vs System Cal.
Cal. Gases
87.86 ppm Propane
49.72 ppm Propane
30.04 ppm Propane

£g.4¢ 0.80 ppm

30.48

0.4 . L

B.60

-10.08 .
PPR

inlet to Scrubbers 11 ]

118 9:15

9:80 9:85 . 9
18 0ct’96,68:55:11 Eastern Ridge Lime Company CHH: MM

1€9.00
€9, 80 1

£0.00 1
9. 00 1
€0,00 1
$0.00 1
40,00 -
30,060 1

€9. 08

Kiln No. 2 Inlet to Scrubbers
Run 3 18:44 ~ 12:82

Mean 4.57 ppn

10.00 -

8.00

~18.00 1

11:00

10:50 11:10 1 11:30
18 0ct'96,10:44:20

1:20 . 11:49 11:50
Eastern Ridge Lime Company

12:00
CHH:MMD

108.00
€0.00 -

£0.00
79,80 1
€0.00 4
€2.00
4a.oaJ
20,00 |
ae.eaﬂ
10.08 1

0.08 -

Kiln No. 2 Inlet to Scrubbers
Run 3 11:80 - 1p:82

Mean 4.37 ppn

aﬁL\'~ndJJkrﬂhhnuﬂﬂvuudﬂduitﬂh‘*‘

-18.08 J

] 11:10 1120
ppm 18 Oct’96,11:00:99

11:30

11:40

Eastern Ridge Lime Company

11:50

i2:00
CHH = MM
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1€0.088

$8.00 1
£9.00 1
79,00 1
€0.00 1
$8.00 -
40.60 1
$8,00 1
£0.08 1
10.00 1

9.00 -

-10,08
PPmM

160,09

$0. 00
€9, 00 1
78,00 1
€8.008 1
$0.00 1
40, 06 1
%9.00 1
£9. 00 1
18.08 1

8.00 -

-18.0e
Ppn

19,00

8. 06 1
£9.00 1
72,00 1
€2.00 -
$o.08 1
46.00 1
$9.08 -
£9.00 1
18.00 1

2.00 1

-18.088
PPM

1|
Kiln No. 2 Inlet to Scrubbers
Suystem Calibration Drift Check
Calibration Gases
0.98 ppn
49,72 PPN
46.90
“u\\_ .80
12:63 12:04 12:835 . 12:86 12:e7 12:88 12:89
18 0ct’96,12:02:28 Eastern Ridge Lime Company CHH: MM
. ! ]
Kiln No. 2 Inlet to Scrubbers
Run 3 12:14 - 14:82
Mean 4.58 ppm
'h‘ .lhm "M‘-A‘_‘ Panvy g oy iy A“LJm b “.h-‘ e revary oy "
12:29 12:30 12:40 12:50 13:80 13:18 13:28 13:3@ 13:40 13:56 14:88
18 Oct’96,12:14:98 Eastern Ridge Lime Company CHH : MM
1]
Kiln No. 2 Inlet to Scrubbers
System Calibration Drift Check
Calibration Gases
3.00 ppm
49.72 pPM
44,40
{
1.28
14:84 14:85 14:06 14:87 _14=88 14:99 14:10 14:11
18 0ct’96,14:03:34 Eastern Ridge Lime Company CHH : MM



SO0 O0OC T u3IoUTIanosaAC X

NI oOO3I00TQEXT

169,00
$9,00 1

€0.00 -
78,00 1
€0.08 1
£.00 1
40. 00 1
32.08 -

£9.00 1

10200 1 ety Mot ottt s i

8.68 1

Kiln No. 2 Inlet to Scrubbers
Run 3 14:13 =~ 15:45

Mean 5.44 ppm

[ o)

PO o

rtadardad o

d Miagardt

-18.08

ppm 18 0ct°96,14:13:80

14:20 14:30 14:48 14:50 15:008

Eastern Ridge Lime Company

15:18 15:20 15:38 15:48

CHH:=MMD

100.69
$Q.06 1

€9.00 1
79.08 ;
€8.00 1
£2.00 1
49.00 1
30,00 1
29.00 1
10.00 ;

2. 02 1

-16.00

Kiln Ho. 2 Inlet to Scrubkers
Run 3 14:13 - 16:65

Mean 4.8 ppm

14:15
18 Oct’96,14:13:80

PPN

14:30@ 14:45 15

15:88 15715 15:30
Eastern Ridge Lime Company

15:45 16:00

CHH MM

160,080
<8, 00 1

€0.00
70.00 1
| €8.00
0.00
40.00 {
20.00 -
£0.08 ;
10.00 1

9.60

Kiln No. 2 Inlet to Scrubbers
System Calibraticn Drift Check
Calibration Gases

8.08 ppm

49.72 ppm

30.04 ppm

39.28

-18.60

k 23.60

PPN

16

is

188 16:089
ct’96,16:07:46

16:19

16:11
Eastern Ridge Lin

16:12
e Company

16:13



October 16, 1996

Eastern Ridge Lime Company
Kiln No. 2 Outlet of Scrubbers

(; wd’>

Scrubber A Scrubber B
Calibration Gases System Calibration System Calibration Direct Calibration
' 0.0 ppm 235 0.80 0.00
30.04 ppm 30.25 30.00 30.40
49.72 ppm 49.38 49.20 50.80
87.86 ppm 83.66 84.40 88.00
Correlation 0.999897 [Correlation  0.999886|Corretation  0.999919
Slope 0.9271117|Slope 0.9518108|Slope 1.002605
Intercept 2.5593823Intercept 1.2143665|Intercept 0.285828
Sampling System Bias | Sampling System Blas Calibration Error
2.35% 0.80%
0.15% 0.40% 1.20%
1.42% 1.60% 2.17%
4.34% 3.60%
Post Cal Drift Post Cal Drift
13:00 1.60 0.75% 1.60 0.80%
50.00 0.62% 50.40 1.20%
Post Cal Drit Post Cal Drift
14:57 2.00 0.35% 1.60 0.80%
49.60 0.22% 50.00 0.80%
15:15-15:30 4.1 Corrected A 1.7 ppm THC
15:30-15:45 5.1 B 4.1
15:45-16:06 5.7 A 34
16:06-16:21 6.1 B 5.1
16:21-16:36 5.9 A 3.6
16:36-16:51 5.8 B 4.8
16:51-17:06 5.7 A 3.4
17:06-17:21 44 B 3.3
Past Cal Drift Post Cal Drift
17:36 2.40 0.05% 1.60 0.80%
44.80 4.58% 48.40 0.80%
28.40 1.85%
Calibration Gases Systemn Calibration
0.0 ppm 2.40
30.04 ppm 28.40
49,72 ppm 44.80
87.86 ppm 77.20
Calibration Error
1.13%
0.11%
Correlation  0.9989797
Slope 0.8502501
Intercept 2.5702677
18:15-18:30 5.0 Corrected A 2.9 ppm THC (/ V*—ﬁ
18:30-18:45 6.1 B 5.1 :
18:45-19:00 4.8 A 2.6
18:00-19:15 4.6 B 36
19:15-19:30 4.9 A 2.7
19:30-19:45 4.8 B 3.8
19:45-20:00 4.7 A 2.5
20:00-20:15 4.4 8 3.3
Post Cal Drift Post Cal Drift
20:20 1.60 0.80% 1.20 0.40%
44.00 0.80% 44.40 4.80%
27.80 2.40%

Page |



Calibration Gases

System Calibration System Calibration Direct Calibration
0.0 ppm 0.80 0.80 0.00
30.04 ppm 29.60 30.00 30.40
49.72 ppm 48.40 49.20 50.40
87.86 ppm 83.20 84.40 87.20
Comeiation  0.9999028|Correiation  0.999886|Correfation  0.999903
Slope 0.9378906|Slope 0.9518108|Slope 0.992804
Intercept 1.1976962|intercept 1.2143665|intercept 0.39656¢
Sampling System Bias | Sampling System Bias Calibration Error
0.80% 0.80%
0.80% 0.40% 1.20%
2.00% 1.20% 1.37%
4.00% 2.80%
11:10 Post Cal Drift Post Cai Drift
1.20 0.40% 0.80 0.00%
45.60 2.80% 48.80 0.40%
Calibration Gases System Calibration
0.0 ppm 1.20
30.04 ppm 28.40
49.72 ppm 45.60
87.86 ppm _ 78,80
Calibration Error
1.39%
0.47%
Correlation  0.9999455
Siope 0.8822094
Intercept 1.5310148
11:40-12:.00 6.4 Corrected A 55 ppm THC
12:00-12:15 B
12:15-12:30 5.7 B 4.7
12:30-12:45 7.4 A 6.3
12:45-13:00 5.8 B 4.8
13:00-13:15 7.7 A 7.0
13:15-13:30 6.5 B 5.6
Post Cal Drift Post Cal Drift
13:38 1.60 0.40% 1.20 0.40%
44.00 1.60% 44 .40 4.80%
27.60 2.40%
14,00-14:15 8.9 Corrected A 9.5 ppm THC
14:15-14:30 7.5 B 6.6
14:30-14:45 7.3 A 6.5
14:45-15:00 6.4 B 5.4
15:00-15:15 6.8 A 6.0
15:15-15:30 5.6 B 4.6
15:30-15:45 6.0 A 5.1
15:45-16:00 5.2 B 4.2
16:00-16:1§ 6.2 A 5.3
16:15-16:30 55 B 45
Post Cal Drift Post Cal Drift
16:35 2.40 1.20% 1.60 0.80%
42.80 2.80% 46.00 3.20%
27.20 1.20% 28.40 1.60%

Page 2
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October 18, 1996

Eastern Ridge Lime Company
Kiln No. 2 Outlet of Scrubbers

Scrubber A Scrubber B -
Calibration Gases System Calibration System Calibration Direct Calibration
0.0 ppm 1,20 1.20 0.40
30.04 ppm 29.60 29.60 29.60
49,72 ppm 48.00 48.80 49.60
87.86 ppm 82.40 83.20 85.60
Correiation 0.9999174]Correiation  0.9999174 |Correlation  0.999911
Slope 0.9239703(Slope 0.93454{Slope 0971414
Intercept 1.5810258{intercept 1.6381022{Intercept 0.592894
Sampling System Bias | Sampling System Bias Calibration Error
0.80% 0.80%
0.00% 0.00% 1.46%
1.60% 0.80% 0.24%
3.20% 2.40%
10:10-10:30 6.1 Cormected A 49  ppmTHC @,e:(’
10:30-10:45 59 B 4.7
10:45-11:00 6.2 A 5.0
11:00-11:15 $6 B 43
11:15-11:30 6.3 A 5.1
11:30-11:45 4.9 8 3.6
11:45-12:00 5.2 A 3.9
12:00-12:15 46 B8 33
Post Cal Drift Post Cal Drift
12:20 1.60 0.40% 1.60 0.40%
26.80 2.80% 27.20 2.40%
42.00 6.00% 44.00 4.80%
Calibration Gases System Calibration System Calibration
0.0 ppm 1.60 1.60
30.04 ppm 26.80 27.20
49.72 ppm 42.00 44.00
87.86 ppm 76.40 78.40
Calibration Error Calibration Error
0.67% 0.98%
3.16% 1.72%
Correlation 0.9995726{Correiation 0.8998681
Slope 0.8487419|Slope 0.874
Intercept 1.1334689{!ntercept 1.1750281
13:05-13:15 56 Corrected A 53  ppmTHC @«Uﬂ
13:15-13:30 5.6 A 5.3
13:30-13:45 4.7 B 4.0
12:45-14.00 55 A 5.1
14:00-14:15 4.6 B8 3.9
14:15-14:30 6.3 A 6.1
14:30-14:45 4.8 B 41
Post Cal Drift Post Cal Drift
14:50 1.20 0.40% 0.80 0.80%
26.40 . 0.40% 27.20 0.00%
43.20 1.20% 44,00 0.00%
15:15-15:30 56 Corected A 53 ___ppmTHC CuJ ﬁ‘)
15:30-15:45 4.8 B 4.1
15:45-16:00 &1 A 47
16.00-16:15 4.0 B 3.2
Post Cal Orift Post Cal Drift .
16:18 0.80 0.80% 0.40 1.20%
24.00 2.80% 26.00 1.20%
40.00 2.00% 42.40 1.60%

Page 3
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€9.00 1
78,00 1
€8.00 1
$0.00 1
40.00 1
$0.08 1
£9.00 1
10.00 1

8.008 -

Kilm No. 2 Outlet of Scrubber B
88.00

Direct Calibration

Calibration Gases
87.86 ppm Propane
49,72 ppn Propane
50.80 30.04 ppm Propane
2.20 ppm

£4.40

1

System Calibration

-106.088

5120 9:25 L, 9:38 9:35 5:40
Ppm 16 Dct’96,@9:17:46 Eastern Ridge Lime Company CHH MM}
Kiln No. 2 Outlet of Scrubber A ]
<9.8B 4 Sustem Calibration
) : 83.66
Calibration Gases f'-"'i
£0.001 .00 ppm
87.86 ppm
] 49.72 pen
7.0 1 39.04 ppm
€0.90 {
49,
£0.00 38
40.00 1
.00 | 30.29
20.00 1
10,00 4
2.35
2.00 1
-13.9919‘14 10:16 19:18 10:20 19:22 10:24 10:26 28
* o : Gk - : : 18: 18:30
ppm 16 0ct’96,18:13:52 Eastern Ridge Lime Company CHH:MMD>
1¢0.00
Kiin No. 1 Outlet of Scrubbers
co.084 Sustem Calibration Drift Checks
Calibration Gases
i 9.02 ppm
€2.00 49,72 pph
79.00 1 p
€0.00 | Scrubber A Scrubber B
56. 0@
£2.060 1 r,t — 50.48
48,00
£9.08
ae.eew
10.60 1
1.60 1.68
2.00
-18.00 -
13:00 13:062 13:04 13:06 13:@8 13710 13:12 13:14
Ppm 16 Oct’96,12:59:38 Eastern Ridge Lime Company CHH: M)
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169.00
$0.00 -

€9.00 1

79.00 1

€0.00 -

$0.00 -

48,00 1

$9.00 -

€9.00 1

10.060 -

8.02 ppn
49.72 ppn

2.00

Scrubber A

Kiln Ho. 2 Outlet of Scrutbers
Systen Calibration Drift Checks
Calibration Gases '

Scrubber B
49,68

—

.08 1

-10.008

1 1.60

50.00

ppPM

14:58 15:08
16 Dct’96,14:56:48

5:02 5:04 15:06
Eas‘ter-n Ridge Lme Company

15:88 15:1@
CHH : MM

1€83.00
S0, 00 A

€0.08 1

79,00 -

€8.00 1

$2.00 1

48.00 1

0. 00 1

£0.00 1

10.00 4

2.00 1

-10.00

Kiln No. 2 Outlet of Scrubbers
Run 1 15:15 - 17:21

Scrubber Q| Scrubber B

UV SR VIS W VO

15:15 15:30 15:45 16:80 6:15 16:%9 16:45 17:008 17:15
pPPm 16 Dct’96,15:15:80 Eastern Rldge Lime Company CHH:MM)
1ee.00 Kiln No. 2 Qutlet of Sdrubbers |
<a.00 4 System Calibration Drif{ fChecks

Calibration Gases
€9, 00 1 g.aa PPM 77.28

49.72 ppm "
70.004 37-66 ppm

30.04 ppm
€8, 00 1

S
Scubber B 48.49 Scrutber R
. .
$0.00 1 44,88
48,08
- 28.49
£9.08 4 F —_— ]
£9. 00 1
10.060 4
1.60 2.48
e.68f
-18.00
17:48 17:453 17:56 17:5 18:08 18:85 18:10

PPM 16 0ct’96,17:36:26 Eas‘tern Ridge Lme Company - CHH: MM



168,00

Kiln Ne. 2

Outlet of Scrubkers
- €9, 00 1 Run 1 | 18:15 - 2@:15 -
€9.00 1
H
y 79,001
d
r €9,60 -
o -y
c $0.00
8 40,081
r Scrubber A} Scubber B A B
b $8.060 4
[«
n £9.00 1
s
18.08 1 l I l l | \ Il .
0.00 -
-10.08 - ‘
18:15 18:30 18:45 19:00 . 18:15 19:29 19:45 28:00 28:15
PPm 16 Oct’96,18:15:00 Eastern Ridge Lime Company CHH: MM
1€9.00 n
Kiln Ne. 2 Outlet of Scrubbers
€4.,804 Sustem Calibration Drift Checks
- Calibration Gases
£€2.00 1 0.88 ppm
H 43,72 ppm
y 70, 80 1 30.84 ppPM
d |
r €8.00
o co.00. Scrubber B Scrubber A
c : 44,40 44,00
a
40.00 1
r
b z9.00] 27,68
° \
n £9.960 4
s
18.00 4
1.20 1.68
8. 00 1
~10.00
20:25 20:30 . 28:35 20:40 £8:45 20:58
ppm 16 0ct’96,208:20:16 Eastern Ridge Lime Company CHH:MM)>
Key:
Graph 1 Trace 1 QUT-16-B.DTA  Adaptive Line 13 Sep 1995
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ppm 17 0ct'96,16:33:46 Eastern Ridge Lime Company CHH = MM
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Key:
Graph 1 Trace 1 OUT-18.DTA  Adaptive Line 14 Sep 1995
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Circular Stack Method 1 Calculation Results
Date: 11/01/96 Time: 16:29:34

Facility: EASTERN RIDGE LIME
Source ID: HYDRATOR
Source Name: HYDRATOR
Date: 10/18/96
Calculated By: MARC HAMILTON

Traverse Point Type: Sample - M5
Inside of far wall to outside of nipple: 26 1/2 (inches)
‘ Nipple Length: 3 even (inches)
Distance from Upstream Disturbance: 144 even (inches)
Distance from Downstream Disturbance: 120 even (inches)
Number of ports: 2 ports at 90 degrees

Inside Diameter: 23.5000 (inches)
Upstream Duct Diameters: 6.12
Downstream Duct Diameters: 5.10
Mininum Traverse Points: 16

1 0.032 23 12 0 3/4 3 even 3 3/4

2 0.105 23 112 2 7/16 3 even 5 7116
3 0.194 23 112 4 9/16 3 even 7 9/16
4 0.323 23 112 7 9/16 3even 10 9/16
5 0677 23 112 15 15/16 3 even 18 15/16
6 0.806 23 112 18 15/16 3 even 21 15/16
7 0.895 23 112 21 1116 3 even 24 1/16
8 0.968 23 12 22 3/4 3 even 25 3/4




votd .
ISOKINETIC CALCULATION M29-Y  mzq.s mza-b
SITE TEST NO.
RUN 1 RUN 2 RUN 3 .
Yolume of dry gas sampied corrected to = vm’ £ X3 358: $5, 512 T2
sundc;:dc::gigio:s.. ?:{g: h mst be . — g 2 ’ 003‘ ‘
. ::‘:::caxceeﬁ l.jt‘ 43¢ 1T any Fatage £ Y A.09% " . 0d= ' i ‘
. . o in. N ng2sS LY
-1 .{'w . %_g] o P_Ear. inHg |2f£2¢ ;_ér 2f.26
(T [swn |5 |30
v , dscf 7.2 2£3| o2 |- 802,243
Pl Ymgeg” ST |42,282)53.1719 | 42243
, A S ' g [c l F?:TQ
:g:ms?ff:sfer vepor at standard con- V.' c* 9 - 1_5; 3{ 2. / _L'_ Q‘ g yied gw
* 0.04707V,, = v, ft - L3665
RN H Yoy 19| 75304 | S35
i . N ‘ ~
Moysture znntent in stack gas | Bws 0 519! 0‘5_3(‘3 '5.6 95
B~ “std - "(b’ ‘ ‘ —
(recs * Yovus) R 0.9201) 0.4/37 | 43712
S agaler v o suck gu. 1 Cp ooy o | y
My = 0.440 (2 CO,) + 0.320 (3 0,) %2 02 ‘ ) 2/ ;
+0.280 (3 Ny + T CO) = :N2+ZC0 | 930 79 79
| My 1b/1b-mole [(2§ &Y 2684 | 2584
Molecular weight of stack gas. Bl : ! ‘
Moo My (1-B ) ¢ 188 = L Hgs 1b/1b-mole %3 24 & Q{W «
i;:ck velocity at stack :ondit:ons. p Pstatic‘ in.HZO Q,%_._ 0.‘;7 1 0ug
VS = 85.49 Cp ("9- "‘—’)j—P_—s:__:_.n N Psg iﬂ-“g &:X(;L;b lgolb 4&- 9'7
s s 0 -1-; °R _(p"#\ﬁ ¢S | CYS ;
p| Jap _0_'-3,(321 0.2539)0.2519
BETEL P5 = Poar *(—:—"5'%;”‘ q Ce 4, £4 0.§4| 0 S
| K Voo fps [£797 o3 20.54( | (51T
Isokinetic variation ° Dn, in __0.':’.:31 0.43% | + L{37‘
t1e Meax s 172 7 9, min _1a0.0 1200 (20
Z
Yyx0 20xP x (13, ] 21 (5&2/ [07.01 92,0 -




: EMISSION CALCULATIONS*
SITE

maa-

*Continuation of isokinetic calculations

TEST RO. :
RONI | RUNZ | RUN3
8. sStack gas volumetric flow rate at stack . V., fps I's 7?] 2054} [E‘..l 19
conditions, acfm ) K S ——t = — —
QS s 0.3272 x vS X DS - v Ds. in. —%é. 9— JJcb ;th ."
W | an actm 2._/._!.‘{-. 3%03 BUU‘
9. Dry stack gai velumetric flow rate at N PS' i“oﬂg ?:2, 213 25" 9‘6 2&'27 .
standard conditions, dscfm _ — oy
Qg = 17.85 0, —%- (1-3“) . . —T
std T J |- (1-Bygd g d20l|gq1371.4z73
Q. ,dscfm —
% Sstd 10/3_11689 | (015
10. Concentration, gr/dscf ‘,/ Mn, mg ———p -
Mn
. . . -V , dscf
¢ o.msu(v ) F Mgy L
Psta ' =
7 C» gr/dscf R
11. Concentration, ppm Iy Mv;v’ 1b/1b-mole
 pmeSesBsx0t ==
M, : 68 ppm ‘
“7. Mass emission rate, 1b/h E, 1b/h Q
a) E e (8,573 x 10°3) xC,. .51% - 1~ u-)v
' Q . i
eq, g =
b) E = {1.532x 10'7) x ppm N
X H' X Q§ L3
td
=



i} Froeyam
ISOKINETIC CALCULATION — M&7-7
SITE ' TEST NO.
RUN1 | RUN 2 RUN 3
1. Volume of dry gas sawpled correctsd to = Vm. ft3 v ‘B‘L
Sﬂﬂ“:dtgfo\:i;:io:s.. Note: YE rust be . =t
correc ‘ .
rates exceed Ljf‘ ase 1 any d .k.' st & Y _:.6_’_({_3..
V“ . 17.65 x. Ya x \'[Plnr - %‘:‘} . b Pﬁif’ ""Hg .?_.._-
i BRRS p| &, im0 | 0.57} + -
|l TR 83|44 |
v dscf
N f Pstd’ (#9212
it standard cone | 95.5
2. :ﬂm:*ff:ster vapor at standard con g V-'c. g 3L l_‘f__.,,-
Yugrg © e H v"std'ft -.7.0_'.52?..
3. Moisture content in stack gas. )
s Ve I Bys 9.53_@(
v - std. - .
( Ttd st ) J 1-B s Q32
4, ?3‘;0-:(1::1" weight °,f stack gas, g COZ | — ;q _ { ‘
My = 0.840 (3 C0,) » 0.320 (3 0,) % 02 2o .
© 0.280 (3 N, * 3 C0) s ) Nz + %2 CO 74.0 |
< M;» 1b/1b-mole | 24
5. Molecular weignt of stack gas. ' ' : 1
Mos My (1-8,) ¢ 188, = / L 1b/1b-mole ‘,’Q_,?_,q_g
6. i;:“ velocity at stack conditions, p -Pstati " in.HZO ..6.3 0 >:_
T : "
vS [ 85_‘9 Cp (.vg. m);. N PS' iﬂng 78 . JI ‘
H 0 T—s' °R ‘(I 4¢ . —
p| JeF 0 2659
7E: . = E :
weTE: P = Puar +(28S q| ¢o» o&4
K] Ve fos 20.200
7. Isokinetic variation g Dn, in. [ H3
1 —
t1e ®eax Sa 17.32 ! 9, min. __/._9:?—
Va0, x0a x(18,) T g1 99,2




EMISSION CALCULATIONS*

mzg-{

*Continuation of isokinetic calculations

PR

(. *
-
.
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SITE TEST RO.
RUN 1 RUN 2 RUN 3
8. Stack gas volumetric flow rate at stack Y., fps 20 77 .
conditions, acfm . N S -
Qo - 0.3272 x Ve x Ds . Y Dss in. _%_%.‘,5:
w| Qg acfm 3421,
9. Dry stack gas volumetric flow rate at N P_, in.Hg 3—5_: 9_-_7
standard conditions, dscfm S . -
. P ' 0 Ts » "R .9 ﬁ é,
0 ¥ 17.65 0, —- (1.5“) . _
std T, NI N { 1-3‘;'5.) 0. "f_ 132
SIEA S Q dscfm
1) . :
K| T Ssee 1094
o, Concentration, grldsc;vc‘ “ 4 Mn, mg _
. [ Mn
€, » 0.00583( e }a3 3% -V » dscf
: (\r,, )’H ( f Mstd ———
. ST ey =
a L 7 C.. gr/dscf R
11. Concentration, ppm Iy M, 1b/1b-mole )
f opm = 5895 x 004 —— = ,
b . M, $ BB ppm 1
77, Mass emission rate, 1b/h E, 1b/h
©e) Ee (887321070 x AL B §
. oz Qs " ey e .
std o ‘,] t o, e E 6
' b) E = (1.532 x 10'7} X ppm
M xQ s
¥ i



Summary of Stack Gas Parameters and Test Results
Lime Manufacturing Emission Test - Eastern Ridge Lime Company
US EPA Test Method 29 - Metals and Particulate Matter

Kiln No. 2 - Hydrator Stack

Page1of3 '
~ RUN NUMBER M298-5 M29-6 M28-7
RUN DATE 10/19/96 10/20/96 10/20/96 Average
RUN TIME 1339-1541 1008-1213 12331436 .
MEASURED DATA
) Meter Box Correction Factor, Y 1.003 1.003 1.003 1.00¢ §
(dH) Avg Meter Orifice Pressure, in. H20 0.696 0.442 0.566 0.568
(Pbar) Barometric Pressure, in. Hg 28.25 28.26 28.26 28.2¢
(Vm) Sample Volume, ft* 55.512 44,722 52.934 51.056
(Tm) Average Meter Temperature, °F 63 70 75 69..
(Pg) Stack Static Pressure, in. H20 0.17 0.18 0.15 0.1
(Ts) Average Stack Temperature, °F 185 185 186 185 |
(Vic) Condensate Collected, ml 1601.1 1155.4 1495.5 1417.3.
(%C0O2) Carbon Dioxide content, % by volume 0.0 0.0 0.0 0.
(%02) Oxygen content, % by volume 209 20.9 20.9 20.9
(%N2) Nitrogen content, % by volume 79.1 79.1 79.1 794
(Cp) Pitot Tube Coefficient 0.84 0.84 0.84 0.8
dapP) Avg Sqrt Delta P, (in. H20)2 0.2839 0.2519 0.2859 0.2739
(Theta) Sample Time, min 120 120 120 127
(Dn) Nozzle Diameter, in. 0.439 0.437 0.439 0.43
CALCULATED DATA —
(An) Nozzle Area, square feet 0.00105 0.00104 0.00105 0.001L_
(Vmstd, cf) Standard Meter Volume, ft® 53.142 42234 49.544 48.307
(Vmstd, cm)  Standard Meter Volume, m? 1.505 1.196 1.403 1.36
(Qm) Average Sampling Rate, dscfm 0.443 0.352 0.413 0.4C.~
(Ps) Stack Pressure, inches Hg 28.26 28.27 28.27 28.27
(%H20) Moisture, % 58.6 56.3 58.7 57
(%H20sat) Moisture (at saturation), % 60.4 60.3 61.1 60w
(Vwstd) Standard Water Vapor Volume, ft* 75.364 54.385 70.393 66.714
(Mfd) Dry Mole Fraction 0.414 0.437 0.413 0.4%
(Md) Molecular Weight-dry, Ib/lb-mole 28.84 28.84 28.84 28.84
(Ms) Molecular Weight-wet, Ib/lb-mole 22.48 22,74 22.48 2258
(Vs) Velocity, ft/s 20.5 18.1 20.7 19
A) Stack Area, ft* 2.761 2.761 2.761 2.761
(Qa) Stack Gas Volumetric flow, acfm 3,403 3,002 3,428 3,27
(Qs, cfm) Stack Gas Volumetric flow, dscfm 1,088 1,015 1,094 1,06
(Qs, cmm) Stack Gas Volumetric flow, dscmm 30.8 28.7 31.0 30.2
)] Isokinetic Sampling Ratio, % 107.0 92.0 89.2 9¢




Summary of Stack Gas Parameters and Test Results
Lime Manufacturing Emission Test - Eastern Ridge Lime Company
US EPA Test Method 29 - Metals and Particulate Matter

Kiiln No. 2 - Hydrator Stack

Page 2 of 3
RUN NUMBER M29-5 M29-6 M29-7
RUN DATE 10/19/96 10/20/96 10/20/96 Average
RUN TIME 1339-1541 1008-1213 1233-1436
EMISSIONS DATA
Particulate Matter
(9) - Cafch, grams 0.1242 0.1260 0.1375 0.1292
(gr/dscf) Concentration, gr/dscf 0.0361 0.0460 0.0428 0.0416
(g/dscm) Concentration, g/dscm 0.0825 0.105 0.0980 0.0853
(Ib/hr) Emission Rate, Ib/hr 0.336 0.400 0.402 0.379
(kg/hr) Emission Rate, kg/hr 0.153 0.182 0.182 0.172
Antimony
© {Hg) Catch, micrograms 19.6 5.10 8.27 11.0
(Hg/dscm) Concentration, pg/dscm 13.0 4.26 5.89 773
'4 4 (g/nr) Emission Rate, g/hr 0.0241 0.00735 0.0110 0.0141
Arsenic ‘
(Hg) Catch, micrograms 4.93 2.75 1.33 3.00
(ug/dscm) Concentration, pyg/dscm 3.28 2.30 0.948 217
(g/hr) Emission Rate, g/hr 0.00605 0.00396 0.00176 0.00393
Beryllium
‘ (ug) Catch, micrograms 0.000 0.000 0.000 0.000
* - (pgldsem) Concentration, pg/dscm 0.000 0.000 0.000 0.000
(g/hr) Emission Rate, g/hr 0.000 0.000 0.000 0.000
1
' Cadmium
{ug) Catch, micrograms 1.46 1.02 1.14 1.21
. (Mg/dscm) Concentration, pyg/dscm 0.970 0.853 -0.813 0.879
1 (g/hr) Emission Rate, g/hr 0.00179 0.00147 0.00151 0.00159
Chromium
{(ug) Catch, micrograms 38.4 32.6 19.2 36.1
(pg/dscm) Concentration, pug/dscm 25.5 27.3 13.7 222
(gfhr) Emission Rate, g/hr 0.0472 0.0470 0.0254 0.0399




Summary of Stack Gas Parameters and Test Resulits
Lime Manufacturing Emission Test - Eastern Ridge Lime Company
US EPA Test Method 29 - Metals and Particulate Matter

Kiln No. 2 - Hydrator Stack

—"

e

Page 3 of 3 .
RUN NUMBER M28-5 M29-6 M29-7 2
RUN DATE 10/19/96 10/20/96 10/20/96 Average,
RUN TIME 1339-1541 1008-1213 1233-1436 __
EMISSIONS DATA
Cobalt |
(Hg) Catch, micrograms 8.95 7.55 4.31 6.94
(ng/dsem) Concentration, pg/dscm 5.95 6.31 3.07 £
(g/hr) Emission Rate, g/hr 0.0110 0.0109 0.00571 0.00: 9
Lead -
(H9) Catch, micrograms 6.54 9.81 8.71 &€ 8
(ug/dscm) Concentration, pg/dscm 4.35 8.20 6.21 6.25
(g/hr) Emission Rate, g/hr 0.00803 0.0141 0.0115 0.0772
Manganese
(Hg) Catch, micrograms 471 28.6 18.9 : ”!E
(ug/dscm) Concentration, pg/dscm 31.3 23.9 13.5 L
(g/hn) Emission Rate, g/hr 0.0578 0.0412 0.0250 0.041¢
[
Mercury i
(pg) Catch, micrograms 0.000 0.000 0.000 O.WQWQC
(pg/dscm) Concentration, pg/dscm 0.000 0.000 0.000 0 ;)(
{(g/hr) Emission Rate, g/hr 0.000 0.000 0.000 0.u0(
Nickel
(Hg) Catch, micrograms 26.4 11.3 19.7 19
(pg/dscm) Concentration, pg/dsecm 17.5 9.45 14.0 A3
(g/hr) Emission Rate, g/hr 0.0324 0.0163 0.0261 0. ‘51,!
Selenium . <o
(ug) Catch, micrograms 18.8 444 8.10 1 %
(ug/dsem) Concentration, pg/dscm 12.5 3.71 5.77 7.3
(g/hr) Emission Rate, g/hr 0.0231 0.00640 0.0107 0073
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PACIFIC ENVIRONMENTAL SERVICES,INC.

TEMPERATURE SENSOR CALIBRATION DATA FORM

FOR SAMPLE HEAD
DATE: 20-Dec-85 . THERMOCOUPLE NUMBER: SH-1
AMBIENT TEMPERATURE: 64 °F " BAROMETRIC PRES.(In.Hg): 29.22
CALIBRATOR: J. Huntelman REFERENCE:
. Mercury-in-glass: ASTM-3F
Other:
Reference Source® Reference . Thermocouple Temperature
point (Specify) Thermometer Potentiometer Difference,’
number Temperature,°F Temperature,°F °F
1 Ambient Alr 64 | 64 0
2 Cold Bath 34 34 0

*Type of calibration used.

Allowable tolerance +2°F

Comments:

SAMPLE HEAD



PACIFIC ENVIRONMENTAL SERVICES,INC.

TEMPERATURE SENSOR CALIBRATION DATA FORM

FOR SAMPLE HEAD

DATE: 20-Dec-95 THERMOCOUPLE NUMBER: SH-2
AMBIENT TEMPERATURE: 64 °F BAROMETRIC PRES.(In.Hg): 29,22
CALIBRATOR: J. Huntelman REFERENCE:
Mercury-in-glass: ASTM-3F
Other:
Reference Source® Reference Thermocouple Temperature
point (Specify) Thermometer Potentiometer Difference,”
number Temperature,°F Temperature,°F °F
1 Ambient Air 63 63 0
2 Cold Bath 33 33 0

*Type of calibration used.

Allowable tolerance +2°F

Comments:

SAMPLE HEAD




PACIFIC ENVIRONMENTAL SERVICES,INC.

TEMPERATURE SENSOR CALIBRATION DATA FORM
FOR SAMPLE HEAD '

DATE: 20-Dec-85 THERMOCOUPLE NUMBER: SH-3

AMBIENT TEMPERATURE: 64 °F BAROMETRIC PRES.(In.Hg): 29.22

CALIBRATOR: J. Huntelman REFERENCE: .
Mercury-in-glass: ASTM-3F
Other:
Reference Source® Reference Thermocouple Temperature
point (Specify) Thermometer Potentiometer Difference,”
number Temperature,°F Temperature,°F °F
1 Ambient Air 64 66 0.19
2 Cold Bath 34 34 0

*Type of calibration used.

PAllowable tolerance +2°F

Comments:

SAMPLE HEAD



PACIFIC ENVIRONMENTAL SERVICES,INC.

TEMPERATURE SENSOR CALIBRATION DATA FORM —
FOR STACK THERMOCOUPLES |

DATE: 18-Dec-95 ' THERMOCOUPLE NUMBER: 48
AMBIENT TEMPERATURE: 66°F BAROMETRIC PRES.(In.Hg): 29,19 —
CALIBRATOR: J. Huntelman REFERENCE: . .
Mercury-in-glass: ASTM-3E
Other: -
Reference Source® Reference Thermocouple Temperature
point |  (Specify) Thermometer Potentiometer Difference,®
number Temperature,°F Temperature,°F % _
1 Ambient Air 73 68 0.94
2 Cold Bath 32 33 0.2
3 Hot Bath 202 202 0
4 Hot Oil : 350 350 0.0

*Type of calibration used.

bref temp,2F+460)-(test thermometer temp, °F+460) X100 100<1.5%
ref temp,°F+460

Comments:

- STACK THERMOCOUPLE




PACIFIC ENVIRONMENTAL SERVICES,INC.

TEMPERATURE SENSOR CALIBRATION DATA FORM
FOR STACK THERMOCOUPLES

DATE: 18-Dec-85 THERMOCOUPLE NUMBER: 4C
AMBIENT TEMPERATURE: 66 °F BARCMETRIC PRES.(In.H 29.19
CALIBRATOR: ' J. Huntelman REFERENCE:
Mercury-in-glass: ASTM-3F
Other:
Reference Source* Reference Thermocouple Temperature
point (Specify) Thermometer Potentiometer Difference,®
number Temperature,°F Temperature,°F %
1 Ambient Air 71 70 0.19
2 Cold Bath 33 34 -0.20
3 : Hot Bath 209 208 0.15
4 Hot Qil 383 386 -0.36
*Type of calibration used.
®(ref. temp °F+460)-(test thermometer temp %F+460) ~ X100

ref temp, F+460

Comments:

STACK THERMOCOUPLE

100<1.5%




Date C'/?//?( " Therwocouple No. pro e S\C

Ambient temperature ¢ca - °Ff Barovmetric pressure 27.9). 1n Hg
Calibration person K Reference: mercury-in-glass_$x °F
other . oF
. Reference Thermocouple ,
Reference ' thermometer potentiometer Temperature®
point Source* temperature, temperature, difference,
number (specify) SF °F %
S\LJ-’- L.g;:{. 36 38’ ~0.2¢L
A b € T 82 - 0.k y
MY R | 190 196 0.7 L
NoF 0 R L] 240 oY |
Fabe Antict b 53 -0.14
ol ¢ Ht LeY Yo
Peet O-Caq

‘Type of calibration system used.

13
ref t:emp,‘ °F + 460) - (test thermom t:emgi, °F + 460) _
ref temp, °F + 460 x 100 (<1.5%)




Date

onfeg

Calibration person

p——— :
_ ' Reference

Reference
point
number

pr a‘ < 4.&1!-.—*'

250’

Mack 4 g4
32
212

Source*
(specify)

. A."

Pra 4o HooX

Ar
Tee 8491
gﬂ‘l';7 H&o

pe

thermometer
temperature,
oF

&
244

s

190

Thermocouple No.
Ambient temperature 9 °F Barometric pressure
Reference: mercury-in-glass .~  °F

S-4

other

="""In Hg

potentiometer
temperature,
°F
Fd
QS

&4
37
(&F

°F

Thermocouple | ‘

Temperature®
difference,
%

. O 1%

- 1.y

o./¥
< J.02
©-2)

- | .

‘Type of calibration system used.

»

zaf'teamu

°F + 460) ~ (test thermom temp, °F + 460)

ref temp, °F + 460

X 100 = {<1.5%)



3 e - CA;POI!GG I"erﬂ‘s/ pdgz
A in Hg 5

Thermocoupie No.

Date
°F Barometric pressure 20 9 ¢

Ambient temperazt'ure 23

Calibration person AR Refarence: mercury-in-glass__ oF
other °F
WW
- Reference Thermocouple
Reference thermometer potentiometer Temperature®
point Source* temperatura, temperature, difference,
number _ {specify) °F °F %
Onde  AmbioiH Air -3 24 ~0.11%
Te 260 |Probebed | 248 ave 0.2%
S"‘au'-k AnbiedT| As~ ~23 74, ~0.19
TC Tce Wd}zr Tce Water 33 33 ©.0
250 Hot Oven ad2 249 -~ 06,29
WWL—__—:——_————

‘Type of calibration system used.

°

° °
ref temp, °F + 460) - (test thermom temp, °F % 460) , ;49 = (¢1.5%)

ref temp, °F + 460




Posttest Probe and Pitot Tube (Type S) Inspection Sheet

Probe or Pitot # - A
Date ____ 2/29
Job #

Calibration Person DG

1,

Probe or Pitot Tube Assembly ;e\;el? o~ yes

no
2. Pitot Tube Openings Damaged? yes (explain below) __ XT  no
3o (<109, o O ° (<109, B _[ ° (<5,
B, _2 ° (<5 ' '
4, y=__| S 8= / ° A=_Ll.0/2 cm(n)
S. z=Asiny=_0.0/¥ am(in); <0.32cm(<1/81in.),
w=Asinf= 0.9y am (in.); <0.08 cm (<1/32 in.)
6. P, 0.Y2¢ em (in.), Py _p-359C cem(n.),
D, _0.3273~ _cm(in.)
7.Comments
8. Calibration Required? yes no
9. Stack Thermocouple Check Needed? no

10. Type of Référence Thermometer

_ yes (Goto Step 10)

Barometric Pressure in. Hg

Ambient Temperature °F

Source! ‘

Reference Thermometer Temperature . °F
Thermocouple Temperature : °F

Absolute? Temperature Difference % (<1.5%)

! Type of Qdibraﬁon System Used
3 (Ref. Temp., °F + 460) - (Test Thermo. Temp, °F + 460)

Ref. Temp., F +460)

* 100% =



Posttest Probe and Pitot Tube (Type S) Inspection Sheet

Probe or Pitot # ) ) - C
Date
Job # EPA -PES

Calibration Person _Z»4

1.

™

6.

. Pitot Tube Openings Damaged?

Probe or Pitot Tube Assembly Level? _ =" yes _mo

yes (explain below) < o

oy L (<100, o o (<19, B QO ° (<5,

B, L ° (<)

oy = { ° f§=_ 0O ° A= _(00Y cm(n.)

z=Asiny = _0.0% cm (in.); <0.32 cm (<1/8in.),
w=Asinf=_ o cm (in.); <0.08 cm (<1/32in.)

PA (002 em(in), P /.09 2 cm(n),
©.32 5 cm(in.)

7. Comments ‘::Gulé st f J 2t VLQ)L ;_h/ )['m... /7.,,. /95%¢

Lodilebries ot TC Loond

8. Calibration Required? yes no

9. Stack Thermoéouplc Check Needed? ___ Yyes (Goro Step 10) no

10. Type of Reference Thermometer
Barometric Pressure in. Hg
Ambient Temperature °F
Source! R
Reference Thermometer Temperature . °F

. Thermocouple Temperature °F .

Absolute? Temperature Difference % (<1.5%)

! Type of Calibration System Used

! (Ref. Temp., °F + 460) - (Test Thermo. Temp, °F + 460)

*100% =
(Ref. Temp., °F +460)



r

* Posttest Probe and Pitot Tube (Type S) Inspection Sheet

Probe or Pitot 5’3 C cl-eoo‘»u ratal P de)
Date ____ IOZ é é
Job # EPA 5

! Type of Calibration System Used

2’ (Ref. Temp.,°F + 460) - (Test Thermo. Temp, °F + 460)

(Ref. Temp., °F +460)

*100% =

Calibration Person =Y

1. Probe or Pitot Tube Assembly Level? _ X yes no

2. Pitot Tube Openings Damaged? yes (explain below) X no

3. o R °(<109, @ L ° (<109, B _O_° (<59,
B, @ ° (<59 '

4. v=__ (0 S b0=_0O ° A=_L100O cm(in)

5. z=Asiny=__ () cm@n); <0.32cm(<1/8in),
w=Asinf=__0 em (in.); <0.08 cm (<1/32in.)

6. B, _O.SO0 em (in.), Py _O.SVOcm (in),
D, _0.374 cm (in.)

7. Comments

8. Calibration Required? yes no

9. Stack Thermocouple Check Needed? ___yes (Goto Step 10) no

10. Type of Reference Thermometer |
Barometric Pressure ' in. Hg
Ambient Temperature _ °F
Source! ‘
Rcfenrcncc.'rhcrmometcr Temperature °F
Thermocouple Temperature °F
Absolute? Temperature Difference % (<1.5%)



Pitot Tube Calibration Sheet

| »-Calibr,ated By: 6 EN E_sas S / JeFr  HueutEimave

Date: ZO0bELI=S
Pitot Tube Number: "'] _5
\
Effective Length: !
Pitot Tube Assembly Level? YES NO
Pitot Tube Openings Damaged ? YES C@
a = O.o ° (<10 uw=___0.o ° (<10°)
B, = 0.0 ° (< 5% By= .0 ° (<5°
y=_O.o " e-_01 7 A=_Q8HS "
z=Asiny= 0.00 cm (in.) 0.32cm (< /8in.)
w=Asin0= .00 cm(in) 0.08cm (<I1/32in.)
Py = Q- Uy 2 cm(in.) -
Py = O .4x3 cm (in.)
D,= ©.33S cm (in.)
oS .



Pitot Tube Calibration Sheet

Calibrated By: B En ELsass

Date: 20 DELAT
Pitot Tube Number: ) a {6
Effective Length: '

Pitot Tube Assembly Level?

NO

Pitot Tube Openings Damaged ? YES

o=__ 0.0 ° (<10°) a=___ 0.0 ° (<109
Bi= o ° (<5°) B= 0.6 ° (<59
y=__ 00" 6=_1.0° A< 0473
z=Asiny= C.eo cm (in.) 0.32 cm (< 113 in.)
w=Asing= 0.D70 cm(in) 0.08cm (<132in.)

Py = 0.41®d%} cm (in.)

Py = 013 cm (in.)

D, = 0.BF5 cm (in.)

ar.



Pitot Tube Calibration Sheet

) —
Calibrated By:_° ).EN- EL‘b ADS / > EFF H UETE: moan
Date: 20DEL IS

Pitot Tube Number: )

}

Effective Length: 4

Pitot Tube Assembly Level? @ NO
Pitot Tube Openings Darmaged ? YES @

oy = Q.0 ° (<10°) o= [.D ° (<10°)
p=__ 0.0 * (<5°) p=__ 0O * (<57
y=__ 0.0 " e-_0.0° a=_0.93% "
z=Asiny= D.0ob cm(in)  0.32cm(< u8in.)
w=Asin6= 0.0 ‘ cm(in)  0.08 cm (<132 in.)

Py = D He8 cm (in.)

Py = 0.4770 cm (in.)

D,= 0.235 cm (in.)




DRY GAS METER AND ORIFICE CALIBRATION

CONTROL BOXN MB-13 BAROMETRIC PRESS 29.21 IN.HG.

DATE: 8apro6 PERFORMED BY : B.FISHER
RUN 1 RUN 2 RUN 3 RUN 4 RUN 5 RUN 6

Hd ("H20) 0.50 0.75 1.00 1.50 2.00 4.00

INITIAL WTM 100411 110759 121486 133.682 149.250 162.823
FINAL WTM 110469 121.161 133.330 148.899 162.238  179.934
INITIAL DGM 576.862 587.508 598.573 611.203 627.346 641.423
FINAL DGM 587.206 598.248 610.833 626.983 640.821 659.172
TEMP.WTM(F) - 750 76.0 76.0 77.0 ?7.0 78.0
/TEMP. DGM (F) 82.0 85.0 88.0 90.0 .93.0 95.0
TEST TIME (MIN.) 23.5 20.0 20.0 | 21.5 16.0 18.0

rdededriedr i e @ dririr el s sk s v sedede A dr i RS i e e et e de e o e e et e el de s e W e et e s e e el e el e e e ol e o

NET VOLUME WT 10.058 10.402 11.844 15.217 12.988 17.11

NET VOLUME DG 10.344 10.740 12.260 15.780 13.475 17.749
Y - 0.984 0.983 0.985 0.984 0.988 0.985
H@ 1.564 1.586 1.622 1.704 1.718 1.740
AVERAGE Y = 0.985
ACCEPTABLE Y RANGE = 0.965 TO 1.005
AVERAGE H@ = 1.656
ACCEPTABLE dH@ RANGE = 1.456 TO 1.856

Y = (Vw x Pb x (Td + 460)) / (Vd (Pb + (dHd / 13.6)) x

x(Tw + 460)



H“

{ ]

THERMOCOUPLE DIGITAL INDICATOR
CALIBRATION DATA SHEET
me- 13

INDICATOR #:
re | |

DATE: 2/ D& 95
OPERATOR: T A/ én TEL M/ SERIAL #:
CALIBRATION DEVICE #: Tha-ma couy € MANUFACTURER: ;54&5, P
Sl oty - : ‘
TEST EQUIVALENT | DIGITAL INDICATOR '
POINT | MILLIVOLT TEMP. TEMP. READING DIFFERENCE
# . SIGNAL deg. F deg. F %
1 -0.692 0 : 2 0.%3
2 1.520 100 (o] 0. 78
3 3819 200 203' 0. 45
4 6.092 300 203 679
5 8.314 400 Yoo O
6 10.560 500 $ol O /0
7 22.251 1000 JooL 0,14
8 29.315 1300 /320 o
9 36.166 1600 /640
10 42.732 1900 ;900 1,

Percent difference must be less than or equal to 0.5%
(Equivalent temp., deg. R - Digital indicator temp., deg R)(100%)
{Equivalent temp., deg. R)

Percent difference:

Where, deg. R = deg. F + 460




POSTTEST DRY GAS METER CALIBRATION

MB #: 13 BAROMETRIC PRES 29.10 (in. hg.)
DATE: 10-29-96 PERFORMEDBY: TA
PLANT: EPA Lime PRETESTY: 0.985
PRETEST H@: 1.656
RUN 1 RUN2 RUN 3
VACUUM ("Hg) © 10.00 10.00 10.00
H ("H20) 1.60 1.60 1.60
INITIAL RTM 609.000 616.471 623.990
FINAL RTM 616.471 623.990 631.487
INITIAL DGM 77.816 85.470 93.173
FINAL DGM 85.470 93.173 100.866
TEMP. RTM (F) 76.0 77.0 78.0
TEMP. DGM (F) 76.0 80.0 83.0
TEST TIME (MIN.) 10.0 10.0 10.0
NET VOLUME RT 7.471 7.519 7.497
NET VOLUME DG 7.654 7.703 7.693
Y 0.972 0.978 0.980
H@ 1.674 1.646 1.653
PRIORY = 0.985
RECHECKY = 0.976
% DIFFERENCE =  -0.867
AVERAGE H@ = 1.658
Y = (vw x Pb x (Td + 460)) / (Vd (Pb + (dHd / 13.8)) x(Tw + 460)

H@ =0.0317 x H/ (Pb (Td + 460)) x ((Tw + 460) x time) / Vw)"2



PACIFIC ENVIRONMENTAL SERVICES,INC.

TEMPERATURE SENSOR CALIBRATION DATA FORM

FOR METER BOX
DATE: 21-Dec-85 THERMOCOUPLE NUMBER: MB-13
- AMBIENT TEMPERATURE: 75 °F BAROMETRIC PRES.(In.Hg): 29.20
CALIBRATOR: B. ELSASS REFERENCE:
Mercury-in-glass: ASTM-3F
Other:
Reference Source® Reference Thermocouple Temperature
point {Specify) Thermometer Potentiometer Difference,’
number Temperature,’F Temperature,°F °F
INLET
1 Ambient Air 73 71 0.37
2 Cold Bath 37 . 38 0.2
3 HotBath 187 190 0.46
OUTLET
1 Ambient Air 75 73 0.37
2 Cold Bath 37 37 0
3 Hot Bath -188 191 0.46

*Type of calibration used.

bAllowable tolerance +5°F

Comments:

METER BOX



DRY GAS METER AND ORIFICE CALIBRATION

CONTROL BOXN MB-14 BAROMETRIC PRESS 29.01

- DATE: MAR 31, 86 PERFORMED BY : R. KOLDE

RUN1 RUN 2 RUN 3 RUN 4 RUNS RUN G

Hd ("H20) 0.50 0.75 1.00 1.50 2.00 4.00
INITIAL WTM 667.953 674.137 680.714 691.486 7b1.536 711.482
FINAL WTM 673.782 680.216 691.1562 701.080 711.081 ~ 721.600
INITIAL DGM 365.200 361402 368.000 378.800 388.905 398.901
#INAL DGM 361.048 367.500 378.482 388453 398.506 409.097
TEMP. WTM (F) 75.5 | 75.5 75.5 76.0 76.0 76.5
TEMP. DGM (F) 77.0 78.5 81.0 84.0 - 85.5 87.0
TEST TIME (MIN.) 14.0 12.0 18.0 14.0 12.0 9.0

e de dri et e Ak W el sl AR e R de drde e e T e de i e e e e B et el e iR W e R

NET VOLUME WT 5.829 6.079 10.438 9.594 9.545 10.118

NET VOLUME DG 5.848 6.098 10.482 9.6583 9.601 10.186

Y 0.998 1.00¢ ~ 1.003 1.005 1.007 1.002
H@ 1.683 1.701 1.722 1.843 1.819 1.820
T S e
AVERAGE Y = 1.003
ACCEPTABLE Y RANGE = 0983 TO 1.023
AVERAGE H@ = 1.765
ACCEPTABLE dH@ RANGE = 1.565  TO 1.965

Y = (Vw x Pb x (Td + 460)) / (Vd (Pb + (dHd / 13.6)) x - x(Tw + 460)



ul _I:I
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CALIBRATION DATA SHEET

DATE: 2\ Dtc¢ 35

OPERATOR: §  Eisacs

CALIBRATION DEVICE #: THELmMY ¢oup b

SimuLATak

INDICATOR #:

THERMOCOUPLE DIGITAL INDICATOR

[Yik-14

SERIAL #:

220%

MANUFACTURER: Pmesn

TEST , EQUIVALENT | DIGITAL INDICATOR
POINT | MILLIVOLT TEMP. TEMP. READING DIFFERENCE
# SIGNAL deg. F deg.F %
1 -0.692 0 8 A 0.43
2 1.520 100 10l 518
3 3819 200 =61 b.AS
4 6.092 300 303 0. 39
5 8.314 460 3 a3 o172
6 10.560 500 500 _—
7 22.251 1000 q9q 5.0
8 29.315 1300 129% Q.17
9 36.166 1600 \59 L O-\3
10 42,732 1900 \8as D.20

L

Percent difference must be less than or equal to 0.5%

Percent difference:

(Equivalent temp., deg. R - Digital indicater temp., deg R}(100%)

(Equivalent temp., deg. R)

Where, deg. R = deg. F + 460




- PACIFIC ENVIRONMENTAL SERVICES,INC.

TEMPERATURE SENSOR CALIBRATION DATA FORM

FOR METER BOX

DATE: 21-Dec-95

AMBIENT TEMPERATURE: 75 °F

THERMOCOUPLE NUMBER: MB-14

BAROMETRIC PRES.(in.Hg): 29.20

CALIBRATOR: B. ELSASS REFERENCE:
Mercury-in-glass: ASTM-3F
Other:
Reference Source® Reference Thermocouple Temperature
point (Specify) Thermometer Potentiometer Difference,’
number Temperature,’F Temperature,°’F °F
INLET )
1 Ambient Air 75 73 0.38
2  Cold Bath 32 34 0.41
3 | Hot Bath 197 200 0.46
OUTLET
1 Ambient Air 75 75 0
2 Cold Bath 33 35 0.41
3 Hot Bath 195 195 0

*Type of calibration used.

PAllowable folerance +5°F

Comments:

METER BOX




POSTTEST DRY GAS METER CALIBRATION

MB #: 14 BAROMETRIC PRESS. 29.41 (in. hg.)

DATE: NOV 6, 96 PERFORMED BY:  MILLER
PLANT: EPA LIME PRETEST Y : 1.003
. PRETEST H@: 1.765
RUN 1 RUN 2 RUN 3
VACUUM ("Hg) 3.00 3.00 ' 3.00
H ("H20), 1.90 1.9 1.90
INITIAL RTM 696.735 704.522 712.329
FINAL RTM 704.522 712.329 720.121
INITIAL DGM 297.229 304.955 312.698
FINAL DGM 304.955 312.698 320.466 H
TEMP. RTM (F) 0 71.0 78.0
TEMP. DGM (F) 79.5 80.5 81.5
TEST TIME (MIN.) 10.0 10.0 100
NET VOLUME RT 7787 7.807 7.792 ’
NET VOLUME DG 7.726 7.743 7.768
Y 1.008 1.010 1.005
He 1.805 1.793 1.803
% y fesjerk e kakokak

PRIOR Y = 1.003
RECHECK Y = 1.008
% DIFFERENCE = 0.455
AVERAGE H@ = 1.800
Y = (Vw x Pb x (Td + 460)) / (Vd (Pb + (dHd / 13.6)) x(Tw + 460)

H@ = 0.0317 x H/ (Pb (Td + 460)) x (Tw + 460) x time) / Vw)"2



DRY GAS METER AND ORIFICE CALIBRATION

CONTROLEOXN MB-15 BAROMETRIC PRESS 29.27

DATE: 1.APR.96 PERFORMED BY : FISHER

RUN 1 RUN 2 RUN 3 RUN 4 RUNS

Hd ("H20) 0.50 0.76 1.00 1.50 2.00
INITIAL WTM 858.445 865.912 887.274 897.512  907.410
FINAL WTM 865.472 874.536 897.165 907.001 918.005
INITIAL DGM 399.528 407.014 428.474 438.822 448.836
FINAL DGM 406.560 415.675 438473 448411  459.561
TEMP. WTM (F) ' 74.0 75.0 75.0 75.0 75.0

. TEMP. DGM (F) 78.0 83.0 84.0 85.0 85.0
TEST TIME (MIN.) 17.0 17.0 17.0 | 13.4 13.0

Al rdrded i e e ded A (e de s vir s i e ded ol e i e el e e de e dede i e e e e e e e e e el e e R R e e b dede e Y

NET VOLUME WT 7.027 8.624 9.891 9.489 10.595

NET VOLUME DG 7.032 8.661  9.999 9.589 10.725

% 1.006 1.009 1.003 1.004 1.001
H@ 1.680 1.664 1.683 1.701 1.713
AVERAGE Y = 1.004
" ACCEPTABLE Y RANGE = 0984 TO 1.024
AVERAGE H@ = 1.684 |
ACCEPTABLE dH@ RANGE = 1484 TO 1.884

Y = (Vw x Pb x (Td + 460)) / (vd (Pb + (dHd / 13.6)) x x(Tw + 460)

IN. HG.

RUNSG -

4.00
918.463
928.281
460.025
469.936

75.0

85.0

8.4

9.818
9.911
0.998

1.665



iy
(o
| ]

CALIBRATION DATA SHEET

THERMOCOUPLE DIGITAL INDICATOR

DATE: 1 2/18/45 INDICATOR #: A1 3 -/S
OPERATOR: 3 & SERIAL#: 207
CALIBRATION DEVICE #: Therme coode. MANUFACTURER: D stz #
Simula + o
TEST EQUIVALENT | DIGITAL INDICATOR
POINT | MiLLIVOLT TEMP. TEMP.READING | DIFFERENCE
# SIGNAL deg. F deg. F %
1 -0.692 0 / 022
2 1520 100 /00 —o -
3 3819 200 207 0.20
4 6.092 300 YA 0.2 G
5 8.314 400 255 0 /2
6 10.560 500 So0D o —
8 29.315 1300 /300 -o—
9 36.166 1600 160 | o5
10 42.732 1800 /902 o8

Percent difference must be less than or equal to 0.5%

Percent difference: (Equivalent iemp., deg. R - Digital indicator temp., deg R)(100%)

(Equivalent temp., deg. R)
Where, deg. R = deg. F + 460




PACIFIC ENVIRONMENTAL SERVICES,INC.

TEMPERATURE SENSOR CALIBRATION DATA FORM

FOR METER BOX
DATE: 21-Dec-95 THERMOCOUPLE NUMBER: MB-15
AMBIENT TEMPERATURE: 75 °F BAROMETRIC PRES.(In.Hg): 29.20
CALIBRATOR: B. ELSASS REFERENCE:
Mercury-in-glass: ASTM-3F
Other:
Reference Source® Reference Thermocouple Temperature
point |  (Specify) Thermometer Potentiometer Difference,”
number Temperature,°F Temperature,°F °F
INLET
1 Ambient Air 75 76 0.37
-2 Cold Bath 34 37 0.61
3 Hot Bath 189 193 _ 0.62
OUTLET
1 Ambient Air . 75 75 0
2 Cold Bath 35 38 0.61
3 Hot Bath 188 191 0.46

*Type of calibration used.

bAllowable tolerance +5°F

Comments:

METER BOX



POSTTEST DRY GAS METER CALIBRATION

MB# 15 BAROMETRIC PRESS. 2921 (in. hg)
DATE: October 30, 1996~ PERFORMEDBY:  P. Miller
| PLANT:  EPALIME PRETESTY : 1.004
PRETEST H@: 1.685
RUN 1 RUN2 RUN 3
VACUUM ("Hg) 8.00 8.00 8.00
H ("H20) 170 170 170
INITIAL RTM 655.459 662.9% 670,405
FINAL RTM 662.934 670.405 677.878
INITIAL DGM 689.647 697.004 704.361
FINAL DGM 697.004 704.361 711.736
TEMP. RTM (B 75.0 16.0 77,0
TEMP. DGM (F) 75.0 76.0 7.0
TEST TIME (MIN.) 10.0 10.0 10.0
NET VOLUMERT 7475 7.471 7.473
NET VOLUME DG 7.357 7.357 7.375
Y 1.012 101 1.007
He 1.766 1772 L7177
sk ak aafe ok ok o L ok sak e ekl de s ko * ok 2k koo g
PRIORY = 1.004
RECHECK Y = 1.010
% DIFFERENCE =  0.597
AVERAGE H@ = 1.772
Y = (Viw x Pb x (Td + 460)) / (Vd (Pb + (dHd / 13.6)) X(Tw + 460)

H@ =0.0317 x H/{Pb (Td + 460}) x ((Tw + 460) x time) / Vw)*2



Date 9/28/96 Meter Box Number

_Calibrated By Keith Lar ick Initials
MetorY 0.997
RUN 1 RUN2
Vw, Init 162,359 167.368
Vw, fin 167.368 - 172.373
Vw, total 5.009 5005
Pb : 29,95 2995
w 82 825
Tw-+460 542 5425

Previous ¥ 1.008

Vm, init 271,078 276.131

Vm, fin 276,131 } 281.157
Vm, total 8.053 8§.028
Tdi 82 85
Tdit 85 88
‘Tdoi 82 K-
Tdof 23 83
Td.avg 83 8475
Td+460 £43 844,75
Time, min 5 5
Time, sec 42 48
Time Total 8.70 5.80
dH 250 2.50

musverssommeree— CALIBRATION CHECK RESULTS --recessmasonsams

Y 0.984 0.991
dH@ 1.887 1.538
Y tolerance from avg ¥ 0.01 0.00
dH@ tol, from avg ** 0,03 0.10
AVERAGE Y 0980
AVERAGE dH@ 1,841

Y error (vs prior Y) ™ -1.8%

*  mustbe no greatsr than +/- 0.02
" mustbe no greater than +/- 0.20
*'* pmust be no greater than +/- 5%

MS.6

RUNS3

172373
177.018
5.045

29.85

83
843

281.157
286.212
5,055

0.984
1.718

-0.00
0.12



11-5-96 Meter Box Number M5-6

Date
ralibrated by B. Palm
Run1 Run2 Run3
Reference Meter
Metergam  1.016 :
Vwi 674.31 683.864 693.438
it 683.864 693.438 703.002
Vw 0.70686 - 9.72718 9.71702
Pb . 3005 3005 3005
Twi 64 64 65
Twf 64 65 65
Tw 64 64.5 65
Tw+4680 524 5245 525
Dry Gas Meter
* Vmi ' 347.589 357.288 367.042
Vmf 357.299 367.042 376.795
" Vm 9.71. .9.743 8.753
dH 3.1 3.1 3.1
Tdii 67 68 72
Tdif 69 76 . 78
doi 65 66 68
fdof 66 68 69
Td, avg 66.75 69.5 71
Td+460 526,75 529.5 531
Time, min 10 10 10
Time, sec 0 o 0
Time Total 10.00 10.00 10.00
.Y 0.997 1.000 1.000
dH@ 1813 1.760 1.774
Y error 0.2% -0.1% - -0.1%
dH@error -1.7% 1.3% 0.5%
AverageY 0,989
"+ Average d 1.783



Dats 11/26/96
Calibrated By David Goghaw Initials

cremmmrsee—e—e REFERENCE TEST METER
MeaterY 1.016

RUN 1 RUN 2
Vw, init 890,811 896.668
Vw, fin 896.668 $02.084
Vwr, total §.857 854286 |
PO 20.70 20.70
w ) 63 &3
Tw+460 523 523

rsemneee DRY GAS METER

_PreviousY  1.009

Vi, init 2363 242,154
Ven. fin 242,154 : 247.583
V. total 5.854 4 5429
Tl 67 69
Tdd 70 74
Tdol &5 65
Tdot 65 88
Td,avg 68.75 87.75
Td+460 £26.75 827.75
Tima, min 12 1
Time, sac o 0
Time Total 12.00 11.00
- ) 0.80 0.79

crvemiseemessenese CALIBRATION CHECK RESULTYS

Y 1.022 1.023
aH@ 1.80% 1.747
Y {olerence fromavg* . 0.00 0.00
dH@ tof. from avg ** 0.3 0.03
AVERAGE Y 1.023

AVERAGE dH@ 1.778

Y siror (vs prior YY) =** 1.4%

*  must be no greater than +/-0.02
*=  must ba no greatoer than +/- 0,20
=»* must be no greater than +/-5%

P.2

Meter Box Number WM5-3

RUN3

902.084
907.255
5.161

28.70

523

247.583
252,747
5.164

70
7
&6
&7
€8.5
5285

10
25
10.42

0.81

1.024
1.773

0.00
0.00
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(810) 589-2950 FAX:(810) 589-2134

)

.:E_'-E;:‘R_TIIFICATEH‘: "6'|= ANALYSIS:' EPA PROTOCOL GAS

Customer Assay Laboratory

T L RS

PACIFIC ENVIRONMENTAL SER Scott Specialty Gases, Inc Purchase Order:  103-96-0206 ,
STE 150" 1290 Combermere Scott Project#: 96412 -
4700 DUKE DRIVE, STE 150 Troy, MI 48083 _

MASON, OH 45040

M\LYT!CAL INFORMATION

his certification was performed according to EPA Tmnbd Pmtoaol For Assay and Certification of Gaseous
1Calibration Standards; Procedure G1; September, 199, 4 v

=Cylinder Number : ALMO057024 Cerhﬁeate Date:  5/20/96 Expiration Date:  5/20/99
L _linder Pressure +: 1950 psig Previous Certificate Date:  None

':";é;ﬁmmm Certified C irati Analytical Uncertainty*

SADRPY

Clrlmn Dioxide 985% +1% NIST Directly Traceable
. 13.1% #+1% NIST Directly Traceable

M":' Balance GIS' Nltrogen

not use when cylinder presssure is below 150 psi

e
"‘ﬁ’m cal accuracy is inclusive of usual known emr somcs wh:ch 2t least include precision of the measurement processes.
RE]ERENCE.SIANDABD.

21¥) Expiration Date Cylmder Number Concentration
2 NTRM 18000 12/21/96 ALMO058589 17.95 % Carbon Dioxide in Nitrogen
"’N’l‘RM 2659 11/23/96 ALMO031731 20.72 % Oxygen in Nitrogen
UMENTATION
i. lhumentiModelISenal # Last Date Cshbrated Analytical Principle
02: Horiba/PIR2000/609105 5120/96 Non-dispersive Infrared
' Rosemoumﬂ 55R/57076204 5/14/96 Paramagnetic

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Carrelation Cocflicient)

ditatomponents First Triad Analysis Second Triad Analysis Calibration Curve

Carbon Dioxide | Dste:5206 ~ Response Unite: mv ConcamtrationzAsBreCr3DIES
v Z120.00 R1=43070 Ti=88.20 1=1,00000 NTRIA 18000

R2e130.70 220,00 T2080.20 Constanis: An-2.548553000
23000  T3=8920  R3=130.70 B=0.185816300 C+-0.000007558:
Avg. Conc. of Cust. Cyl. 8.85% D=0.000005878 £0.000000000
Date: 5720086 Responss Units: mv ConcentrationzAsBreCx DT o5t

21=0.00 R1=2072  Ti=1307 ~ £=1.00000 NTRM 2850
R2=2072  22%0.00 T2=13.07 Constants: AD.011020630
23=000  T3=1307  R3=2072 8=1,001842000 C+0.000060000
Avg. Conc. of Cust Crl. 131 % £=0.000000000 £=0.000000000

ek h Mpal

Mail
. Analyst



Scott Specnalty Gases lnc

1280 COMBERMERE STREET, TROY, MI 48083 ) (810)589-2950 FAX:(810) 589-2134

! CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

: Customer Assay Laboratory
: PACIFIC ENVIRONMENTAL SER Scott Specialty Gases, Inc Purchase Order: GARY GAY
‘ ATTN: GARY GUY 1290 Combermere Scott Project#: 583831
; 4700 DUKE DRIVE, STE 150 Troy, M148083
P MASON, OH 45040 °
ANALYTICAL INFORMATION
: %‘;ﬁ certification was performed according to EPA Traceabll ity y Protocol For Assay and Certification of Gascous
: bration Mtanaards; Frocedure G1; Sepienoer, i553
e ;' linder Number : ALM036992 Certlﬁcate Date: 772695 Expiration Date:  7/26/98
i yvlinder Pressure +: 1900 psi Previous Certificate Date:  None
Beq :EM l € psig
; Fo
Carbon Dioxide 16.1 % £]% NIST Directly Traceable
ﬁ_&g-xygen 212 % £1% NIST Directly Traceable

) 3 Balance Gas: Nitrogen

£,
S5 +Danomsewben inder presssure is below 150 :
3%‘;;5:. ﬁ‘ . $Azalytical nccm_n_gcis‘mcluswe of usual known a’;grg sources which at least mchxde precision of the measurement processes.
2 .

’fé.; Expiration Date Cylinder Number Concentration
VL ﬁN’i‘RM 18000 12219 ALMO058589 . 17.95 % Carbon Dioxide in Nitrogen
‘ ' 2659 11/23/96 ALM031731 20.72 % Oxygen in Nitrogen

umentIModelISenal # Last Date Calibrated Analytical Principle -
_}:t ;‘ Horiba/PIR2000/609105 712195 NonDispersive Infra-Red
Lo 1 ‘.ROSEMOUNT/755RIIOOO430 7712/95 Paramagnetic

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coeflicient)

'mponents First Triad Analys:s Second Triad Analysis Calibration Curve
Carbon Dioxide Dete: 726/95  Response Units: mv CocentrationzAeBreCraDT oEx"
21=0.00 R1=130.70  T1=12270 r=1,00000 " NTRM 18000
R2=130.70  22=0.00 T2=122.50 Constants: A=-2.546553000
230,00 T3=12260  R3=130.70 ' B=0,165816300 C=-0.000807556
Avg. Conc. of Cust. Cyl. 16.1 % D=0.000005878 E=0.000000000
& Date: 7/26/85 Responss Units: mv ConcortrationzAeBzeCx DT oEs®
£ Zi=000  R1=2072  Ti=21.42 1.00000 NTRM 2659
R222072  22=0.00 T2=21.13 Constanis: A=0.011520630
E 23000  TI=2142  R3=2072 ) _ B=1.001842000 £=0.000000000
Avg. Conc. of Cust Ct. 21.2% - D=0,000000000 E=0.000000000

Analyst
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Sc.,c>tt Specialty Gases Inc.

SCOTI' SPEC IALTY

Jl‘._. h v
1

=t

YT

Syere iy
Q\iﬁ &0
) Q“@r: 2y
’ .

0 .
h: .
1280 COMBERMERE STREET, TROY, wp 48083 (B10) 5892950  FAX:(B1) 589-2134
Ly
C:EF!T!FICATE OF ANALYSIS: EPA PROTOCOL ﬁs
Customer . Assay Laboratory = :
PACIFIC ENVIROMENTAL SER Scon Specialty Gases, Inc Purchase Order: 103-95-0237
ATIN: GARY GUY 1290 Combermere Scott Project#: 578641 -
4700 DUKE DRIVE,STE 150 Troy, Ml 42083 ' ’
MASON, OH 45040
FANALYTICAL INFORMATION : :
: o. 7 T y - 0 N acmrn
&:b"dm ation, m’ﬁ»’f'é'?u‘ffé; o p&g;EP'J}”rgwmty Protocsl Fe ForAsstyI Ceriification of Gaseous
SCh Certificate Date:  3/17/3% ExpirationDate:  3/17/98
Previous Certificate Date:f|| None .
' !
Certified Concentratipn Analvtical Uncertainty* - - )
30.04 ppm . . %1% NIST Directly Traceable ,_ -
. H3 Bilance Gas: Alr ., . 3 L '
- PSDe eylmdumreh " A taT
'; m:?wm it inclusive of M"lsmpmwhiehulmnduh precision of the measurement proceases. * . —
ey B TP ' ExpirationDate | °  Cylinder Number. : . f}i - Conccntntmn S e .-
ESr AN TRM 1668 6796 I ALM-032015 E‘ : 955ppm?r?panemm . K
Lt Jgjs_?mmentIModellSeml ¥ I.:stDate Cahbrzted An:lytical Prmcxplo- f- .
oot ane : Beckmanl4001!002059 . " 39S Flame lomzmon Deleuor L
M :’ . . -h",‘ ‘e y RO ) 3 .:i:_ . ‘.... : -.‘. '.'.;f‘:"
7 A{{AL YZER READINGS (£=Zero Gas R=Reference Gas T=Test Gas i orrel-hon Coeﬂ‘cient)
* First Triad Analysis!- ) Second Triad Ang;iy . Calibrstiﬁh lei've
Due:31786 ° Resporise Urits: mre
© ;| 2eg0. - Ru=sgeo | Timase o ||
- Reesso - zmaw aaw’. ||V
D000 /.- THIA0 | RIwa
. wmummm S RN | YR




Scott Specialty Gases

1750 EAST CLUB BOULEVARD, DURHAM, NC 27704

@19)2200803 FAX: (818) 220-0808

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Varian /3400/16804

. ¥ | '
== ANALYZER READINGS (Z=ZereGas R=Reference Gaa T=Test Gas  r=Correlation Coefficient)

- Cot;:ponents |

Customer Assay Laboratory
Pacific Environmental Services Scott Specialty Gases, Inc. Purchase Order 104-95-0121
Attn: Mr. Frank Meadows 1750 East Club Boulevard Scott Project#  12-11271
P.O. Box 12077 ~ Durham, NC 27704 .
Research Triangle Park, NC 27709
:.\%
.. YTICAL INFORMATION
o CaﬁﬁédtoexoeedthcminimnmspeciﬁcaﬁonsofEPAPmtoeol Procedure #G1, issued September, 1993. B
> Cylinder Number ~ ALM-029561 Certification Date 04-18-95  Expiration Date - 04-18-98
L ‘Cylinder Pressure 2000 PSIG Previous Certification None S '
Components . Certified Concentration Analvtical Uncertsinty*
" Propane 4972PPM - +/- 1% NIST Directly Traceable
Air Balance
"Do mot e whea cylinder prossare is loss than 150 PSIG. ]
‘Ww%mwmlhnnmmwﬁnwmmuddm&peﬁndhmmdm
REFERENCE STANDARD :
Type Expiration Date Cylinder Number Concentration
* NTRM #1668  06-96 AILM-032005 95.5 PPM Balance in Air
INSTRUMENTATION
.. Instrument/Model/Serial # Last Date Calibrated Analytical Principle -
03-23.95 Gas Chromatography ‘

First Triad Analysis Second Triad Analysis Calibration Curve
Dete: 04-13-95 Rosponse Units: Area Date: Response Units: Date: 03-23-95
STD=1397517  SPL=72023% STD= SPL=~
SPL=T27424 SPL=T23063 SPL= SFL=
STD=1396978 STD~1395708 STD= STD=
Date: Response Units: Date: Response Units: Date:

STD- SpL= ) STD- SPL=

SPL= SPL= SPL= SPL=

STD= STD= STD= STD=

Date: Respoase Units: Date: Rospomse Units:
STD- SPL~ STD~ SPL- :

SPL- SPL= SPL= SAL=

STD~ STD=- STD= STD=
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Scott Specialty Gases, Inc.

1280 COMBERMERE STREET, TROY, MI 48083 (810) 589-2850 FAX:(810) 589-2134

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory

PACIFIC ENVIRONMENTAL SER Scott Specialty Gases, Inc Purchase Order:  103-96-205
4700 DUKE DRIVE, STE 150 1290 Combermere Scott Project # ; 96411
MASON, OH 45040 Troy, M1 48083

ANALYTICAL INFORMATION

“This certification was performed accordmato EPA Traceabxhty Protocol For Assay and Certification of Gaseous
Cahbnmon Standards; Procedure G1; September, 1993,

Certificate Date:  5/15/96 Expiration Date:  5/15/99
Previous Certificate Date :  None

Certified " Analytical Uncertainty*
87.86 ppm £1% NIST Directly Traceable

'a;BmIance Gas: Air

£ ﬁ)ﬁno! use when cylinder presssure is below 150 psig.
*gf_ﬂ_m_ﬂy_t =4 is inclusive of usual known erpt::r sources which at least include ion of the measurement

REEEBENCE.SIANDARD
Expiration Date Cylinder Number Concentration
617196 ALMO032007 95.5 ppm Propane in Air

m:trulmentll\dodeIISerul # Last Date Calibrated - Analytical Principle
C3H8 Varian/1400/08982426 5/15/96 Gas Chromatography

¢Comp»onents First Triad Analysis Second Triad Analysis Calibration Curve

Propane Date: 5/15/6  Rasponse Units: mv : ConcentrationsAsBxeCa 30T oEs"
Z21=0.00 R1=525.00 T1=480.50 r=1.00000 NTRM

R2=525.00 Z2+0.00 T2x481.10 Consiants: A=0.083810850

23000  T3=48040  R3=52500 8=0.182643400 €=0.000000000
Avg. Conc. of Cust, Cyl. 87.88 ppm D=0.000000000 £20.000000000
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INITIAL CEM CALIBRATION AND PERFORMANCE EVALUATION

Plant: Fastean Ripge Lime Co. Parameter: SOg, CO3, Og, NOX.®

Location: Ki.n No 2 luer Monitor: ppm or %
Date: 1p-y1.-9b Span Value: 100
Operator: A <S/erelL Chart Scale: _o0-100 pgm  Propone
Project#: S40].003% Pbar, in. Hg.:
Chart Divisions o i
Cylinder | G298 5roct T Injection %223%333@" S | sag-;n’g?f
* €pryor % t‘!’n' 3‘,‘,?{;, Té‘;;’t‘;?,',‘ Direct Sl?/gt"em % of Span | o of; Span
[8) o 0.1 1.O _|-p.34 0.5 0.9¢
Mozdsol 30.04 | 30. 29.8 136.08 29.28] 0.13% ©.79
amMo2s6i] 49.72 | 51.0 449.0 150.43 42.44] (.43 99
LMObod03| 87, 8k 86. | 84.4 1871.44 2315 3.9

* Parform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation:

y=mx+b X = ppm
For Data Reduction:

y = chart divisions

Pollutant, ppm/% = (Chart Division - b) (CD -p.44D) -
m (1.002.5 )
Correlation Coefficient = 0.4an0 0

Calculation concentration predicted by equatio using actual chart response
obtained from each calibration gas response.

** Analyzer cal. error, % cal. gas value = (Cal. gas conc., ppm - conc. predicted, ppm) x 100

Cal. gas value, ppm
Acceptable limit = <2% of calibration gas value (< 5% for THC)

(Direct inject. gas conc. - System inject. gas conc.) x 100
Span value

*** Sampling system bias =
Acceptable limit < 5% of span

Minimum detectable limit = 2% of span or __Z_ppmor % (circle one)
Rise time to 95% of response for high cal. gas injected through the system
(return to zero after each injection): _4p0 s,_ 40 s, 40 s Average=_40 s
Precision, % scale = difference in chart division response for two repeated

injections of the gas concentrations = _g4.4 - 24,7 =m§f%
(Clock time = q:00 ) ' 0.30
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~  DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION
Plant: Lime Lo, Parameter: SOz, COp, O3, NOx(THS
Location: Kiw MNo. 2 lnig+t Monitor: @or%
Date: ip-1u-ab Span Value: 100
Operator: __ 0 Siecel Chart Scale: _n-100 o
Project #:  S4p|. DO% Pbar, in. Hg.:
Time, Pretest: Post-test: Ambient. Temp., F.
Run #: -
Analyzer
oy Cone | Calbrations (Chart Divisions) oo | Cimese”| oferspan
PPmor % 1220 (445 173D 220 14145 1130 %ofS'EE" l
o) Lo l.D 2.0 -0.22 -0.22 0.8 1.O |
30,04 (3.0 29.0 24.48 21.97| 0.20 | -%.0 |
449.72 (5.2 512 _41.0 50:31 S0.3l  46.08| =149 -4.2 *
87.8h |88.2 20.0 21.55 14.29 -8.2 \I‘

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to

‘determine the following equation:

y=mx+b X = ppm y = chart divisions
For Data Reduction:
Pollutant, ppm/% = (Chart Division - b) (CD-{.214)
| m (0.9926 )
~ Correlation Coefficient = /), 49994

** Analyzer cal. error, % cal. gas value =

(Cal. gas conc. - conc. predicted) x 100

Acceptable limit = < 2% of calibration gas value (< 5% for THC)

*** Drift, % Span =

Acceptable limit < 3% of span

Cal. gas value, ppm

(Post-test cal. response - initial cal. response) x 100

Span value

Minimum detectable limit = 2% of span or _}_@or % (circle one)
Maximum zero drift = _3 % of spanor__3 <ppmbor % (circle one)
Maximum calibration drift = 3 % of span or _3_qpmbor % (circle ons)

COMMENTS: Pretest or post-test (circle one) calibration used to quantitate

sample data. Post-test is used if drift exceeds limits and if post-test

yields higher concentrations.
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5= DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION
Plant: [ psrerns Rioae ime (o Parameter: SOz, COz, O, NOst@
Location: Ky Ne.Z. INwET Monitor: ppPmor %
Date: o1 -aL Span Value: 100
Operator: P, <i=cel Chart Scale: _o-100_pom '.Q,.Qfgmg
Project #:. <4dopl.cox Pbar, in. Hg.:
Time, Pretest: Post-test: Ambient Temp., F:
Run #:
‘ Analyzer
Oyt o | Calibrations (Chart Divisions) oo e > | CEmoree"| % of Span
ppmor% |17:35 z0\|5 1730 2015 % of Span
e} 20 - 1o 0,30 —1.43% - L1
30.04 |29.0 30.09 1-0.17
44.72 |43.0 455 50.35 48.tb ~1,27 |-|.b9
81.26 |20.0 27.49

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation:
y=mx+»b X = ppm
For Data Reduction:

y = chart divisions

(Chart Division-b)  _ (CD-2.2(9)
m (0.2885 )

0.49942

Pollutant, ppm/% =

Correlation Coefficient =

*+ Analyzer cal. error, % cal. gas value = (Cal. gas conc. - conc. predicted) x 100

Cal. gas value, ppm
Acceptable limit = < 2% of calibration gas value (< 5% for THC)

(Post-test cal. response - initial cal. response) x 100

*x% Drift, % Span = Spavalie
u

Acceptable limit < 3% of span

Minimum detectable limit = 2% of span or Z <Ppm or % (circle one)
Maximum zero drit = _3 % of span or __.3 _qpm or % (circle one)
Maximum calibration drift = _3 % of span or _.3_<ppm or % (circle one)

COMMENTS: Pretest or post-test (circle one) calibration used to quantitate
sample data. Post-test is used if drift exceeds limits and if post-test
yields higher concentrations.
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Plant: Epstery Rtnge'L(Me C.o.

INITIAL CEM CALIBRATION AND PERFORMANCE EVALUATION

Parameter: SO3, COy, Oy, NOx.@

Location: |¢,, 2 Monitor: ppm or %
Date:  ip-|L-9b '™> Span Value: _100
Operator: P. SieceL Chart Scale:  »-1o Prm,ns_
Project #.__S401. D03 Pbar, in. Hg.:
Chart Divisions Concentration . ~ Sampling
Ofinder | Conery [ Diect | Inecton |  Podoledby | Ereee| Sywiem
ppmor % t:an egtr'm?tgr Ts"y’:t‘;?,’,‘ Direct System % otSpan | o of Span
o) 0.] 1.7 025 .22 1.5
wmo12asp] 30.04 | 30.8 30,3 (30,11 29.62] 1.bL3 D. 45
ALmozasel| 49,72 | 51| 49.b |sp.19 48.70| 3.00 1.4
wmobodos| 87. 86 | 83.9 g44 187,57 8342 4.45

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation: ‘

y=

mx+b

For Data Reduction:

Pollutant, ppm/% =

Correlation Coefficient =

(CD -0.253)

(1.owuty )

X = ppm y = chart divisions
(Chart Division - b)
m
0.49245

Calculation concentration predicted by equatio using actual chart response
obtained from each calibration gas response.

okl Analyzer cal. error, % cal. gas value = (Cal. gas conc.,

*** Sampling system bias =

ppm - conc. predicted, ppm) x 10

Cal. gas value, ppm
Acceptable limit = < 2% of calibration gas value (< 5% for THC)

(Direct inject. gas conc. - System inject. gas conc.) x 100

Acceptable limit < 5% of span

Minimum detectable limit = 2% of span or

Span value

Z

Rise time to 95% of response for high cal. gas injected through the system
(return to zero after each injection): 55 s, 55 s, 55 § Average =_55 s
Precision, % scale = difference in chart division response for two repeated

injections of the gas concentrations = 24,4 - 84.b =

0.2 %

(Clock time = [0:40)

@pmor % (circle one)
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DAILY CEM CALIBRATION AND PER#ORMANCE EVALUATION

Plant: Fasvern Ringe bive Co Parameter: SO, COy, Oy, NOy,THO'
Location: Ky No 2 Sceunmez. A Monitor:_Pprjor %
Date:  |p- -4k Span Value: 100
Operator: P, <ucpel Chart Scale: 0100 pom Propane
Project#. S4pl. o033 Pbar, in. Hg.:
Time, Pretest: Post-test: Ambient Temp., F:
Run #:
Analyzer
oyl o | Calbrations (Chart Divisions) oo | CEorse” | sbaf Span
PPMOr% |/p:3p | 18| 1500 20446 [1Si0 12t 00 2045| % of Span
0 L7 1241 24 2.0 |-0648 -0.24 -044]| 0.70
20.04 1203 |29.0 30.49 -1.50 '
44,72 4496 1454 | 50.\ 44.b|55.0b 49,59 48.bb| 0.2b [541/04
87.8b 1244 | 7.2 81.78
] I—

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation:

y=mx+b

For Data Reduction:

Pollutant, ppm/% =

Corrslation Cosfficient =

** Analyzer cal. érror, % cal. gas value =

X = ppm y = chart divisions
(Chart Division - b) (CD-2.208)
m (0.8589 )
0.9999 ¢4

(Cal. gas conc. - conc. predicted) x 100

Acceptable limit = < 2% of calibration gas value (< 5% for THC)

*** Drift, % Span =

Cal. gas value, ppm

(Post-test cal. response - initial cal. response) x 100

Span value

Acceptable limit < 3% of span

Minimum detectable limit = 2% of span or

2

ppm or % (circle one)

Maximum zero drift = _3 % of spanor__3 _ppm or % (circle one)
Maximum calibration drift = .3 % of spanor _.Z__ ppm or % (circle one)

COMMENTS: Pretest or post-test (circié one) calibration used to quantitate
sample data. Post-test is used if drift exceeds limits and if post-test
yields higher concentrations.
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57— INITIAL CEM CALIBRATION AND PERFORMANCE EVALUATION
Plant: Exsrern Runee. Live Coo. Parameter: SOz, COz, Op, NOx, THO
Location: L. No2 <crupaem g & Monitor: ppm or %
Date:  Ip-y,-9b Span Value: 100
Operator: P Siegel ChartScale:___6-160 pgu Propane
Project #: _S4pl. 002 Pbar, in. Hg.:
, Chart Divisions Concentration — Sampling
Cylinder cé:,niafs Direct | Injection Pé"%‘ﬁf;z'}',é’ Cgllg:i?n System
ppm or % tcl,n Botion. Ehy':t‘;?: Direct System | %°tSpan| o/ofSpan
o) o. 1 .o |-p0.25 0.4 0.89
Atmol2950| 30.04 | 30,8 10.p  |%0.1) 29321 0.2% 2.79
ALMb24Skl] 49,72 50,1 44,7 150.19 42830 045 /.39
LqoLoa0d 81.8b 88.9 850 |B1.57 £371 32.86

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation:

y=mx+Db X = ppm y = chart divisions
For Data Reduction:
Pollutant, ppm/% = (Chart Division - b) - (CD -0.353)
| m (.o )

Correlation Coefficient = p 094345

Calculation concentration predicted by equatio using actual chart response
obtained from each calibration gas response.

(Cal. gas conc., ppm - conc. predicted, ppm) x 10C
Cal. gas value, ppm
Acceptable limit = < 2% of calibration gas value (< 5% for THC)

** Analyzer cal. error, % cal. gas value =

(D|rect inject. gas conc. - System inject. gas conc.) x 100
Span value

*** Sampling system bias =
Acceptable limit < 5% of span ‘
Minimum detectable limit = 2% of span or 2 'or % (circle one) s

Rise time to 95% of response for high cal, gas injected through the system

(return to zero after each injection): L5 s, b5 S, b5 s Average=_t5 s -

Precision, % scale = difference in chart division response for two repeated
injections of the gas concentrations = _g8L.0 - _8b.o=_0.0 %
(Clock time = 4:50 )



=% DAILY CEM CALIBRATION AND PEHF‘OHMANCE EVALUATION

- Plant: Eastery _P;tggae Lime Co Parameter: SOJz, COg, OELNOX:@E

Location: K, n No 2. Scruscer B Monitor: pm or %
Date: 15-1,-9b SpanValue: 100
Operator: __ P, <i\ec.e2l. Chart Scale: _o-jo0 _gom Q,:EF,,_M
Project #. __ S40l. 003 Pbar, in. Hg.:
Time, Pretest: Post-test: Ambient Temp., F:
Run #:
oyl | Cal-Gas Concentration Predicted ot Drift ++*
# Concr...ﬁ ’ Calibrations (Chart Divisiogﬂo By Equation* Error, ** % of Span
PPMOr% | 9.4y 1o 1505 4:4p 15:05 1130 20:2.0 | %ofSpan ;
o 4D 20 20 |4 Fo3l oz o1% o.l0] (.04 |
306.04 1200 280 - 12947 27.88] 0.23 | 2.09 |
43.72 W7 Jas 503 447 isoss 5107 49l 4s2m|-lb] | 522 |
21.6b |85.0 « 81.41

* Parform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation:

y=mx+Db X = ppm y = chart divisions
For Data Reduction:
Pollutant, ppm/% = (Chart Division-b) _ (CD-1.302)
m (0.4575)

Correlation Coefficient = 9 79993

(Cal. gas conc. - conc. predicted) X 100
Cal. gas value, ppm
Acceptable limit = < 2% of calibration gas value (< 5% for THC)

** Analyzer cal. error, % cal. gas value =

wxx Drift, % Span = (Post-test cal. response - initial cal. response) x 100
Span value
Acceptable limit < 3% of span
Minimum detectable limit = 2% of spanor _2___ ppm or % (circle one)
Maximum zero drift = __%2 % ofspanor__3 _ppm or % (circle one)
Maximurn calibration drift = _.3 % of span or _.3 _ppm or % (Circle one)

COMMENTS: Pretest or post-test (circle ons) calibration used to quantitate
sample data. Post-test is used if drift exceeds limits and if post-test
yields higher concentrations.
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Plant:

STERN

INITIAL CEM CALIBRATION AND PERFORMANCE EVALUATION

Parameter: S0z, COp, Oz, NOx, @

~Location: Y Ne. 2 4rgunper A Monitor: @®pmor %

Span Value: 100

Date: ID-17-4b S
Operator: __ P Siprei ChartScale: _o-1oD  gom Propane,
Project #: S4p1. 002 Pbar, in. Hg.:
Chart Divisions Concentration el Sampling
Oylinder | BL3% " Drect | Imection |  Fredictedby | CErrie” | System
(FPiyor % t:," °§t,:?tg, Tshyr:;e: Dirgct System % of Span | o'o¢ Span
[0} o ./ |-.24 6.4b -0
wM012450 | 30,04 | 30.7 - 29,9 |30.02 234.22 | 0.07 6.80
Amoraskt] 49.72 | s7. 0 4.0 |50.29 42.20 |~ 1. |5 .49
AmoLods) 87, 8b [ 88.3 8243 |g1.54 83.55 3.499

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation:

y=mx+Db X = ppm y = chart divisions
For Data Reduction:
Pollutant, ppm/% = _(ChartDivision-b) ~__ (CD -0.637)
| m (1.0014 )

Correlation Coefficient =  §.4444 4

Calculation concentration predicted by equatio using actual chart response
obtained from each calibration gas response.

(Cal. gas conc., ppm - conc. predicted, ppm) x 100

** Analyzer cal. error, % cal. gas value = Cal. gas value, ppm

Acceptable limit = < 2% of calibration gas value (< 5% for THC)

(Direct inject. gas conc. - System inject. gas conc.) x 100

*** Sampling system bias =
Acceptable limit < 5% of span
Minimum detectable limit = 2% of spanor _2___ gpmbr % (circle one)
Rise time to 95% of response for high cal. gas injected through the system

Span value

(return to zero after eachinjection): 55 s, S, s Average =_55 s
Precision, % scale = difference in chart division response for two repeated
injections of the gas concentrations = - = %

(Clock time = )
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DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION

Parameter: SOp, COg, Oz, NOX{THOS

Plant: F asteeny Ripee Live (o
Location: Kiuw Ne, 2 <cauamer A Monitor: (ppmor %
Date: ID-11-48bL Span Value: 100
Operator: __ Pay.  Sic el Chart Scale: __0-100 gna ac %Pm‘g
Project #: _ S40l, 003 Pbar, in. Hg.:
Time, Pretest: Post-test: Ambient Temp., F.
Run #:
~ Analyzer
oyl €2l 385 | Callbrations (Chart Divisions) “mg;";;iagﬁ‘:ff“’“d Cellbration | D pan
@Emer% im0 1350 lb:5O [11:20 13150 1b:50 | % of Span
0 Lb 3.0 2.8 |-0.1b .42 1.19 1.4
30.04_ [285 27.2 130.10 28.b%|-0.20
49.72 _|4L2 44,0 442 15p.00__ _415% 47.75r0.56 |=2.2
£77.8L 174.7 2. LB

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation:
y=mx+b X = ppm
For Data Reduction:

y = chart divisions

Pollutant, ppm/% = _(Cnart Division - b) (CD-1742)
m (0.8841 )
Correlation Coefficient = ) 9444 &

(Cal. gas conc. - conc. predicted) x 100

el Analyier cal. error, % cal. gas value = Cal. gas value, ppm

Acceptable limit = < 2% of calibration gas value (< 5% for THC)

(Post-test cal. response - initial cal. response) x 100

*** Drift, % Span = Span valus
valu

Acceptable limit < 3% of span

Minimum detectable limit = 2% of span or _Z __ gpmor % (circle one)
Maximum zero drift =_2% % of spanor_.% _@pmor % (circle one)
Maximum calibration drift = _2 % of span or _2__gpmJor % (circle one)

COMMENTS: Pretest or post-test (circle one) calibration used to quantitate
sample data. Post-test is used if drift exceeds limits and if post-test
yields higher concentrations.
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= INITIAL CEM CALIBRATION AND PERFORMANCE EVALUATION

Plant: R L ime Parameter: SOp, CO2, Oz, NOx,(THO
Location: Ky No. 2 Scrumpep. B Monitor:_Ppmpr %

Date: 10-17- 4k, Span Value: 100

Operator: _ P <ieqel Chart Scale:_o- (00 gom Qmpg ne
Project #:  S4pl. 603 Pbar, in. Hg.:

Chart Divisions Concentration i ration | Sampling
 Cylinder ngg"’ Direct | Injection | Predicted by | Calibration |- gy giam

) Error,** /
# v ‘Equation,* ! Biag,***
@or % | Injection Through Dirgct System % of Span

to Monitor | System % of Span

D 0.4 /0 |-0a4 0.3b -0.bO

AMoIzaso] 20.04 | 30.7 30,2, .02 24.52 | D.07 0. 56
ALMo2asbll 44.72 | 5. 0 S0.0 150.29 44.29 |~1.15 .00
wmobLoacd B7.8b | 88.3 £5.3 187.84  84.55 2.94

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation:
y=mx+b X = ppm y = chart divisions
For Data Reduction:

Pollutant, ppm/% = (Chart Division - b) (CD-0.47%7)

m (t.0014 )
Correlation Coefficient= ), 47795{

Calculation concentration predicted by equatio using actual chart response
obtained from each calibration gas response. i

** Analyzer cal. error, % cal. gas value = (Cal. gas conc., ppm - conc. predicted, ppm) x 10 |

Cal. gas value, ppm
Acceptable limit = < 2% of calibration gas value (< 5% for THC)

(Direct inject. gas conc. - System inject. gas conc.) x 100
Span value

*** Sampling system bias =
Acceptable limit < 5% of span

Minimum detectable limit = 2% of span or _Z__ppmior % (circle one)
Rise time to 95% of response for high cal. gas injected through the system

(return to zero after each injection): L5 s, S, s Average =_(5 s T
Precision, % scale = difference in chart division response for two repeated
injections of the gas concentrations = - = %

(Clock time = )



—=  DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION

Plant: EE <TE RN E!D CE llME (‘Q Parameter: SOg, C02102vNOX1®

Location: Kun No. 2 Seeuspen (> Monitor: ~Ppmbor %
Date: 1p- 17-4L Span Value: 100
Operator: P Sieqer Chart Scale: 0-100_pow Qmeé e
Project #: S401.00% Pbar, in. Hg.:
Time, Pretest: Post-test: . Ambient Temp., F:
Run #:
: Analyzer ‘
oyl %{g‘;  Calibrations (Chart Divisions) “mg;";;',‘j;;:fm Calibration f;*;"g;;nr
q:50 _|1'15_ {340 401 4-5D 15 13140 (40 %ofSpg_n
(I V272 N 14 2.0 0% -p2) 056 0.1 l.od
30.04 |32.2 24,5 20,0 {30.01 2924 287 o.10 |~1.24
48.72 lsv.0 44D 418 b5 |soiz 4458 4833 4pdal-1.0l |~3, b4
27.8bL 1253 81.3b

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation:

y=mx+Db X = ppm y = chart divisions
For Data Reduction:
Pollutant, ppm/% = (Chart Division-b) _ (CD-1.3L0)

m (64609 )
Correlation Coefficient =  » 99944

(Cal. gas conc. - conc. predicted) x 100
Cal. gas value, ppm
Acceptable limit = < 2% of calibration gas value ( < 5% for THC)

** Analyzer cal. error, % cal. gas value =

*%# Drift % Span = (Post-test cal. response - initial cal. response) x 100
Span value

Acceptable limit < 3% of span
Minimum detectable limit = 2% of span or __2 _£pm-br % (circle one)

Meximum zero drift =_3 % of span or _3_ppmor % (circle one)
Maximum calibration drift =_3 % of span or _3_¢ppndor % (circle one)

COMMENTS: Pretest or post-test (circle one) calibration used to quantitate
sample data. Post-test is used if drift exceeds limits and if post-test
yields higher concentrations.
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Plant:_Epcrean Rinee Live (o

INITIAL CEM CALIBRATION AND PERFORMANCE EVALUATION

Parameter: _S02, COp, Oy, Nox@

Location: uu No. 2 lnLet Monitor: myor %
Date: 1p-;7-4L Span Value: 100
Operator: P, S\E_Q_EJ- Chart Scale: o-10o ppm ) Ecgpaw\e.
Project #: S 40\. 002 Pbar, in. Hg.:
Chart Divisions doncentratlon I Sampling
Oyiinder o G I Direct | Injection Prodicted by Colibration| Systam
pPpm or % th potion. Tshgt‘;?: Direct System | %°fSpan| o 'ofSpan
o 0. | 0.2 |-b.23  -0.13 [o |
ALMbi24s0] 30.04 | 30.% | 28.b 129.87 22,18 | D.57 1.9
ALMozasLil 43.72 51.0 41.5 15050 4700 1—1.57 | 3.49
ALMOboao3l B7.8Bb 88.| 8Z2.0 |27.4%  B81.4D b.08

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation:

y=mx+b X = ppm y = chart divisions
For Data Reduction: )
Pollutant, ppm/% = (Chart Division - b) (CD-p.213)
m (1.0024 )
Correlation Coefficient = £.944490

Calculation concentration predicted by equatio using actual chart response
obtained from each calibration gas response.

(Cal. gas conc., ppm - conc. predicted, ppm) X 1L J

** Analyzer cal. error, % cal. gas value = Cal. gas valus, ppm

Acceptable limit = < 2% of calibration gas value (< 5% for THC)

(Direct inject. gas conc. - System inject. gas conc.) x 100
Span value

*** Sampling systemn bias =

Acceptable limit < 5% of span -
Minimum detectable limit = 2% of span or _ 2 @faor % (circle one)

Rise time to 95% of response for high cal. gas injected through the system
(return to zero after each injection): 40 s, s, s Average =_40_s

Precision, % scale = difference in chart division response for two repeated
injections of the gas concentrations = %
(Clock time = )
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DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION

Plant: F acreny Rivee. Lime Co. Parameter: SOz,Cczyoz,Nox,@
Location: Kyuw Np 2 lneeT Monitor: @pmor %
Date: D=7 -9k Span Value: 100
Operator: _ P <iecaesL Chart Scale: o -ico som ;gee__hg
Project#: S 4pl.003 - Pbar, in. Hg.:
Time, Pretest: Post-test: Ambient Temp., F:
Run #:
_ ‘ Analyzer ,
oyt e‘%““; Catbraions et Oviors) | Coneapimionpregicted | Calbreln) D
45 \am (340 (540 (1051445 1135 (%dp 15:40 1T:05| %of Span
o) 0.2 D4 15 b  [3l-03k —.14 lod 1.15 0.82 \.4
30.04 13%.b 3012 0.30
49,72 415 470 440 4L 4bDisodl 4987 52.00 4955496k .39 =)
21, %L 182.0 87.44

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation:

y=mx+b X = ppm
For Data Reduction:

y = chart divisions

Pollutant, ppm/% = (Chart Division - b) (CD-0.532)
m (0.93/7 )
Correlation Coefficient = /) 9999()

** Analyzer cal. error, % cal. gas value = (Cal. gas conc. - conc. predicted) x 100

Cal. gas value, ppm
Acceptable limit = < 2% of calibration gas value ( < 5% for THC)

(Post-test cal. response - initial cal. response) x 100
Span value

*** Drift, % Span =

Acceptable limit < 3% of span

Minimum detectable limit = 2% of span or __2 for % (circle one)
Maximum zero drift =_3 % of spanor or % (circle one)
Maximum calibration drift =__3_ % of span or .3 __ gpmoar % (circle one)

COMMENTS: Pretest or post-test (circle one) calibration used to quantitate
sample data. Post-test is used if drift exceeds limits and if post-test
yields higher concentrations.
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INITIAL CEM CALIBRATION AND PERFORMANCE EVALUATION

Plant _Ayremd Bpee Lme [lo,  Parameter: SOz, COp, O3, NOX<TFO)

Location: Ky Np. 2 IaceT Monitor: pmor %

,,,,,

Date: 10D~-18-9L, Span Value: 100 A
Operator: _ 0. <,zper Chart Scale: __p-/p a1 &egaag
Project#: S4dpl.bo3 Pbar, in. Hg.: '
' Chart Divisions Concentration | caliarati Sampling
Qﬂ:‘:dﬂf C&lm(ia's Direct Injection Péaﬁ':tti:?w by | CE}?:: e Bsiay:t:'"‘"
ppmorc |  Infaction | Throush Direct System ! % ot Span | o ot Span
o 0.2 0.6 |~0.34 0.0b -o.40|
Aimoiaso] 30.04| 30.3 28.5 12947 28,1l 0,23 L. 8]
ALmoaasbl! 49.72 | 50.8 47.{ lspb2  4L.83i—-1.8| 3.73
LMoboaosl 27.86 | 7.3 8.0 |$7.38 Bl.od! £.35 )
i

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation:

y=mx+b X = ppm Yy = chart divisions
- For Data Reduction:
Pollutant, ppm/% = (Chart Division-b) _  (CD-0.54])
m (0.9929 )

Carrelation Coefficient = 9, 9994¢,

Calculation concentration predicted by equatio using actual chart response
obtained from each calibration gas response.

(Cal. gas conc., ppm - conc. predicted, ppm) X~ X
Cal. gas value, ppm
Acceptable limit = < 2% of calibration gas value (< 5% for THC)

** Analyzer cal. error, % cal. gas value =

(Direct inject. gas conc. - System inject. gas conc.) x 100
Span value

*** Sampling system bias =
Acceptable limit < 5% of span
Minimum detectable limit = 2% of span or __Z_@pmbor % (circle one)

Rise time to 95% of response for high cal. gas injected through the system
(return to zero after each injection): _40 s, s, s Average =_40_ S

Precision, % scale = difference in chart division response for two repeated

injections of the gas concentrations = - = %
(Clocktme = )
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DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION

Plant: _E-_AsIE&&R&qE Lve Co

Parameter: _SOz, CO3, Oz, NOx,THO

Location: [{;.u No. 2 lnLeT Monitor: cppmor %
Date: __ip-12-2b Span Value: 100
Operator: P Siccerl Chart Scale: 5 -/-p e égazae
Project #:__S401. 003 Pbar, in. Hg.: |
Time, Pretest: Post-test: Ambient Temp., F:
Run #:
Analyzer
Oyl Cel822 | Callbrations (Chart Divisions) “mgg"g;‘ggﬁ':ff‘“‘d Callbration | oM pon
ppm or % 42D 205 1440 o 14020 12005 14uo \bilo | % of Span
o ob 1O L.l 6.0 1-635 0.08 049 —1.0] -0.54 |
20.04 285 2391304} 25.09] ~0.22| 5.62
49,72 141.1 4.0 441 39,/ _|spd2 430 4280 413l — 1. 4|
87 84 18,0 27.44

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation: ~
y=mx+b X = ppm
For Data Reduction:
Pollutant, ppm/% = .(Chart Division - b) _ (CD-p.922)
m , (0.9/158 )
4. 99990

(Cal. gas conc. - conc. predicted) x 100

y = chart divisions

Correlation Cosfficient =

** Analyzer cal. error, % cal. gas value = Cal. gas valus, ppm

Acceptable limit = < 2% of calibration gas value ( < 5% for THC)
(Post-test cal. response - initial cal. response) x 100

*** Drift, % Span = Span value

Acceptable limit < 3% of span

Minimum detectable limit = 2% of span or r % (circle one)

Maximum zero drift =_2 % of spanor _3 _¢pndor % (circle one)
Maximum calibration drift = .3 % of span or _l_(@or % (circle one)

COMMENTS: Pretest or post-test (circle one) calibration used to quantitate
sample data. Post-test is used if drift excesds limits and if post-test
yields higher concentrations.
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INITIAL CEM CALIBRATION AND PERFORMANCE EVALUATION

Parameter: SOz, COz, Oz, NO, HO

Plant: E astern Rioee bine Co. :
Location: Ky No. 2. Seceupsee A Monitor: cppmor %
Date: ID-(8~-4aL Span Value: 100
Operator: P Sigpey Chart Scale: ___n -/0p gz A 2044¢
Project #: ___S4p1. coz Fbar, in. Hg.: _
Chart Divisions Concentration | catibpms: Sampling
Cvﬁ;zdef Cé;,f,a’ Direct | Injection Pé;ﬁ:i:% by ic;:mf;:ggn asg:‘t."l
womors | iecin | Tt | owagymam | %oi5een | Lol
D o.b b -o.8 0.832 —1.02
(Aumol2qsel 30.04 | 30 0 24,71 4.90 29. b0 | 0.47 0.30 |
aLmpaasell 49,72 | sp o 48.b 150,38 4644 | ~1.33 .44
ALMDLodsy 87.8L | 8b,3 83,1 187354 pdoab! 2,22 |

* Perform finear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation:

y=mx+Db

For Data Reduction:
Pollutant, ppm/% =

Correlation Coefficiant =

X = ppm y = chart divisions

(Chart Division - b) (CD-0,790)
m (0.9769 )
9. .9999.3

Calculation concentration predicted by equatio using actual chart response
obtained from each calibration gas response.

** Analyzer cal. error, % cal. gas value = Cal. gas conc., ppm - conc. predicted, ppm) x 10¢
Cal. gas value, ppm
Acceptable limit = < 2% of calibration gas value (< 5% for THC)

*** Sampling system bias =

(Direct inject. gas conc. - System inject. gas conc.) x 100

Acceptabie limit < 5% of span
Minimum detectable limit = 2% of span or or % (circle one)
Rise time to 95% of response for high cal. gas injected through the system

(return to zero after each injection): _55 s,

Precision, % scale = difference in chart division response for two repeated
injections of the gas concentrations =

(Clock time =

)

Span value

S,

s Average =_55 s
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DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION

Plant: Easrern Ruinee Line Co. Parameter: SO, CO2, Oz, Nox@
Location: K No. 2 Seeuseer £ Monitor: Lpmor %

Date: p-18 -q% Span Value: 100
Operator: V. Secer ChartScale: _2-/00 gom Fogzne
Project #: S 401, 003 Pbar, in. Hg.:
Time, Pretest: Post-test: Ambient Temp., F:
Run #: '
Analyzer
oyl c&l"ga: Calibrations (Chart Divisions) °°“°°“"£;‘3:ﬁ2ff‘°‘°d Callbration | oPorspant
PPMOr% l4ms |12120) 15005 1135 143s Vizizo \isios  1L35 | %ofSpan
0 Le 20! 14 1.1 jo.z0 01\ b.0b __ =5.29 [.O0b |
30.04 laa {27.0] 260 24.0 33.32) 3045 | 29.80 263 | ~0.37 | 3. 52 |
49,72 lags [ 420l 437 401 |sssdl4n18\4478 4s5.55| 3.90
87.8blsal | 79 gadz|
i e

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation: '
y=mx+b X = ppm y = chart divisions
For Data Reduction:

Pollutant, ppry% = _(ChartDvision-b) (€D -1.341)

m (0.8508 )

Correlation Coefficient = D.9993%

(Cal. gas conc. - conc. predicted) x 100
Cal. gas value, ppm
Acceptable limit = < 2% of calibration gas value (< 5% for THC)

** Analyzer cal. error, % cal. gas value =

(Post-test cal. response - initial cal. responsse) x 100
Span value

**% Drift % Span =

Acceptable limit < 3% of span

Minimum detectable limit = 2% of span or 2 @Pm or % (circle one}
Maximum zero drift = _3 _ % of span or __,3_‘ pmor % (circle one)
Maximum calibration drift = _3_ % of spanor _3__gpmr % (circle one)

COMMENTS: Pretest or post-test (circle one) calibration used to quantitate
sample data. Post-test is used if drift exceeds limits and if post-test
yields higher concentrations.
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z INITIAL CEM CALIBRATION AND PERFORMANCE EVALUATION

Parameter: SOz, COz, Oz, NOXTHO)

Plant: - (o, ‘
Location: iy No Z  Scausmer [ Monitor: _ppidor %
Date: 15 - 16-4b ' . Span Vajue: _100
Operator: _ 0, Sieqer Chart Scale: p -0 o égmag
Project #: __ S401.603 Pbar, in. Hg.:
: ' Chan Divisions P ampli
Cylinder Cca:‘lchas Direct Injection %Eﬁz?gmn Cgrg:t.nsn Zsiz:p.:g
* | pmors | jmcon | Thmuoh | oCRmerl | slofSeen | SH,
o 0.b 1.4 l-019 b.b2 —5.8l
Awmoizdse] 30.04 | 30.0 | 30.0 (29490 290! 0.47 =
Amozasell 47, 72 | 5D0.0 | 44.1 [50.28 49.451—1,33 093
wobodd 27 22 | 8L.3 g4.0 13754 psg5 ! 2.3k

~* Perform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation:

y=mx+b X = ppm Yy = chart divisions
For Data Reduction:
Poliutant, ppm/% = (Chart Division - b) (CD-0,790)
m (0.9769 )
Correlation Coefficient = 0., 99993

Calculation concentration predicted by equatio using actual chart response
obtained from each calibration gas response.

. ) icted, 1"
** Analyzer cal. error, % cal. gas value = (Cal. gas conc., ppm - conc. predicted, ppm) x

Cal. gas value, ppm
Acceptable limit = < 2% of calibration gas vaiue (< 5% for THC)

(Direct inject. gas conc. - System inject. gas conc.) X 100

*»* Sampling system bias = Span value

Acceptable limit < 5% of span
Minimum detectable limit = 2% of spanor _2 __ gpm) .or % (circle one)

Rise time to 95% of response for high cal. gas mjacted through the system
(return to zero after each injection): _4 S s, s, s Average =_L5 S

Precision, % scale = difference in chart division response for two repeated

injections of the gas concentrations = - %
(Clock time = )




DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION

Plant: Eaerern Rince L Co. Parameter: SOp, COp, Op, NOx(THO
Location: Kin No. 2 Scpumecr B> Monitor: cppmor %
Date: ID— 18 -Cl Span Value:
Operator: P, Siecer Chart Scale: o - /0o pom Emggﬂg
Project#: S 401.003 Pbar, in. Hg.:
Time, Pretest: . Post-test: Ambient Temp., F:
“Run #:
Analyzer
Cg;l. Cgé.n(‘i:s Calibrations (Chart Divisions) Concertration Predicted Cgltigrafsn %Dg;t’s*;;n |
ppmor % 945 ) 12240] 145D {20 4:45 112:40 %cfS'Eﬂﬂ
o 4 28| L1l 08 loosloso .14
30.04 .0 121.b 1274 2b.0  132.62]29.89 | 29.bb_28.07| 6.50 |~2.73%
44.32 149.0 | 442 | 445 429 5428[48.90] 49.14 4122 | 1.85
27, 2b|84.0] 74.0 14.13|88.4%

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to
determine the following equation:

y=mx+b

For Data Reduction:

** Analyzer cal. error, % cal. gas value =

Pollutant, ppm/% =

**% Drift, % Span =

X = ppm

(Chart Division - b)

y = chart divisions

(CD-1,3,0)

Correlation Cosfficient =

m

L.99982

(0.8779 )

(Cal. gas conc. - conc. predicted) x 100

Cal. gas value, ppm
Acceptable limit = < 2% of calibration gas value ( < 5% for THC)

(Post-test cal. response - initial cal. response) x 100

Acceptable limit < 3% of span
Minimum detectable limit = 2% of span or _ 2
Maximum zero drit =_ 3% % ofspanor__23

Maximum calibration drift =_23 % of span or

Span value

r % (circle one)
or % (circle one)

_3_(pmbr % (circle one)

COMMENTS: Pretest or post-test (circle one) calibration used to quantitate

sample data. Post-test is used if drift exceeds limits and if post-test

yields higher concentrations.
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